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INHOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1Mo XUMHUM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJI€Ha Ha OCHOBE TpPEOOBAaHMM K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHOM MPOTPaMMbl OCHOBHOT'O OOITIET0 00pa3oBaHUsl, PEACTABICHHBIX
B ®I'OC OO0, a Takke Ha 0CHOBE (hesiepaTbHOM paboueii MporpaMmMbl BO CITUTAHUS
U C Yy4€TOM KOHICNIMK TpernojaBaHus ydyeOHOro mpenamera «XUMHS» B
oOpa3oBaTeNbHbIX Opranu3aiuax Poccuiickoi @enepanuu.

[Iporpamma Mo XuMuM Ja€T MPEACTABICHHE O IEIAX, OOIIEH cTpaTeruu
oOy4yeHHsl, BOCIHUTAHUS W PAa3BUTUS OOY4YAIOIIMXCS CPEACTBaMU Y4eOHOro
npeaMera,  yCTaHaBJIMBAET 00s13aTeIbHOE  NPEIMETHOE  COJEepIKaHue,
NpeayCMaTpUBAET paclpeelieHue €ro Mo KiaccaM M CTPYKTYpHpPOBAHHE TIO
pazzenaM M TeMaM TPOTrpamMMbl MO XUMHH, OMPEACISICT KOJIMYECTBEHHBIE U
KauyeCTBCHHBIC XapaKTEPUCTUKU COJIepIKaHUS, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh HM3YUYCHHMSI XUMHH C  Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO TPOIEcCa, BO3PACTHBIX
0COOEHHOCTE O00yYarolMXCcs, ONpenesieT BO3MOXHOCTH TMpeAMeTa i
peanm3anuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOU
MporpaMMbI Ha YPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHms, a TaKke TpeOOBaHUN K
pe3yibTataM 00y4eHHUs] XUMUU Ha YPOBHE IIeJiel M3ydeHUs MPEAMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIHLHON JCATENLHOCTA OOYYaroIIerocsi Mo OCBOEHHIO
y4e0HOTO CO/IepIKaHUsI.

3HaHWEe XUMHHM CIIY)KUT OCHOBOM i (POPMHUPOBAHMS MHPOBO33PEHUS
00ydJaromierocs, ero MpeaCTaBICHU O MaTEpHAIHLHOM €IMHCTBE MHUPA, BAKHYIO
poib UrparoT GopMHUPYEMbIE XHUMHEW MPENCTABICHUS O B3aUMOIIPEBPAIICHUSAX
SHEPTUU M 00 DBOJIIOIIMU BEIIECTB B MPHUPOJE, O MyTSIX PELICHUS TJI0O0ATbHBIX
Mpo0JIeM yCTOMYHMBOTO PA3BUTHS YEIOBEUYCCTBA — CBHIPHEBOM, DHEPTETUUSCKOM,
MUIIEBON M 9KOJOTHUECKOI 0€30TacHOCTH, MPOOJIEM 3PaBOOXPAHEHUS.

N3yuenne xumun:

CIIOCOOCTBYET peajm3allid  BO3MOXKHOCTEW JJII  CaMOpPa3BUTUA U
dbopMupOBaHUS KyIbTYPHI JHYHOCTH, €€ 001 1 (PYyHKIIMOHATLHOU TPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMUPOBAHME MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB WX CaMOCTOSITEIbHOW Y4eOHOW JesSTENLHOCTH,
OKCTIEPUMEHTAIILHBIX W HCCJEIOBATEIbCKAX YMEHUH, HEOOXOIUMBIX Kak B
MOBCETHEBHOM )KM3HU, TaK U B MPO(PecCcuoHaTbHOM AeSITEThHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBA€T OCHOBBI
LEIOCTHOTO B3TJIs/1a HA €IMHCTBO MIPUPO/IbI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TaroM B (()OPMHUPOBAHUH €CTECTBEHHO-HAyYHOW TPaAMOTHOCTH 00 yJarOIIUXCS;
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CIoco0CTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOINEHUS K €CTECTBEHHO -
HAyYHbBIM 3HAHUAM, K IPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTUYECKOE
oOpazoBaHue 00yJarOIIUXCS.

JlaHHbIe HampaBieHUS B OOyYEHHHW XMMHH OOECTICUMBAIOTCS CICIU(UKON
CoZepKaHUsl ydeOHOTO TMpeaMeTa, KOTOPBIA  SBISIETCA  TEAarorH4ecKd
aIafTUPOBAHHBIM OTpaKEHUEM 0a30BOI HAYKH XUMHUH Ha OTIPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011Iero 00pa3oBaHus OpUEHTUPOBAH Ha
OCBOEHHME OO0YYalONIMMHUCA CHCTEMBbl NEPBOHAYAIBHBIX MOHITHA XUMHH, OCHOB
HEOPTaHUYECKOM XUMHM U HEKOTOPBIX OTACIbHBIX 3HAYMMbBIX [OHSITHA
OPraHNYECKOU XUMHH.

CtpykTypa cojaepKaHHs MPOTPaMMBbI 0 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTO MoAXoJa K €€ m3ydeHuto. CozeprxaHue CKIaIbIBAECTCS U3 CHUCTEMBI
MOHSTUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATHN O XUMHUYECKOU
peakuuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPTAHHU30BaHbl MO MPUHLUILY
IIOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYE€HHUA O CTPOEHUM aTOMa U XUMHUYECKOU CBS3H;

— TMPEACTaBICHUNA 00 BJIEKTPOJIMTUYECKOM JUCCOLMALMU BEUIECTB B
pacTBopax.

Teopetnueckne 3HaHUS PACCMATPUBAOTCA HA OCHOBE JMIIMPUYECKU
MOJIyYE€HHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEA0BATEIBHO OT OJTHOTO
YPOBHS K IpYTOMY, BBITIOJIHSS (PYHKLIUK OOBSICHEHUS ¥ PO THO3UPOBAHUS CBOIICTB,
CTPOEHUS U BO3MOXKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MIOJIy4EHHS N3y4aeMbIX
BEILECTB.

OcBoeHHne TMporpaMmbl IO XUMHUU CHOCOOCTBYET (HOPMUPOBAHHIO
IIPEACTABICHUS O XUMUYECKOW COCTABIIIIONICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM MPUPO/IbI, IECHHOCTHOIO OTHOILIEHUS K HAYYHOMY 3HAHUIO U METO1aM
MO3HAHUA B Hayke. M3ydeHHe XMMUM NPOUCXOJIUT C NPUBJICUCHUEM 3HAHUWA W3
paHee M3y4YEHHBIX yueOHbIX npeameToB: «Okpyxarommid mup», «buomorus. 57
KJIacChI» U «PHU3nKa. 7 Kiacey.

[Ipy wu3ydeHUH XUMHUM TPOUCXOIUT (HOPMUPOBAHME 3HAHUU OCHOB
XMMHUYECKON HayKH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEIOBEKA M KaK OJJHOT'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpPHI. 3a1a4a
y4e€OHOTO MPeAMETa COCTOUT B (POPMHUPOBAHUH CUCTEMbBI XUMUYECKUX 3HAHUA —
BaXHEUIINX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETUY ECKHUX MOJIOKEHUH, TOCTYITHBIX
000011IeHNIT MUPOBO33PEHYECKOI0 XapakTepa, s3blka HAayKH, B MPHUOOIICHUU K



,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

HAYYHBIM METOJaM TMO3HAHUS IIPU U3yYEHUH BEIIECTB U XUMUYECKHUX PEaAKIUi, B
dbopMuUPOBaHUH U PA3BUTHH MMO3HABATENILHBIX YMEHNUN U UX PUMEHEHUH B y4e€OHO -
MO03HABATEIHHON U Y4eOHO-UCCIIE0BATENILCKOM A TENbHOCTH, OCBOCHUH TTPaBHUII
0e30macHOTO 0OpAaITeHUS C BEIIECTBAMHU B TIOBCETHEBHOM )KU3HH.

[lpn M3ydeHnn XUMHUHA Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHMs BAKHOE
3HAUCHUE MPUOOPENM TaKUE TENH, KaK:

— (OpMHUpPOBaHHE MHTEIUICKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOU K
caM000pa30BaHMIO, COTPYAHUIECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOI aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBlIeHHOCTh OOydeHuss Ha CHCTeMaTHYecKoe MpUOOILeHMe
oOydJaronmxcss K CaMOCTOSITENIbHOM MO3HABaTelIbHON J1€ATENIbHOCTH, HAyYHBIM
METOJiaM TO3HaHUs, (OPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XHMWH,

— o0ecnieueHue yCI0BUiA, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO 00 ydaroIMMUCS
OMbITa PA3HOOOpPA3HON NEATENbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHUBEPCAILHOE 3HAYCHHUE MJIS
pa3IMIHBIX BUIOB JACATEILHOCTH;

— ¢opmupoBanue oOmel ¢GYHKIMOHATBHOM U €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OIICHUBATH SIBJICHUS
OKpPYKAIOIIETO MHUpPA, UCIOJIb3Yys 3HAHHSI U OIBIT, MMOJIy4YE€HHbIE NMPHU H3YyUYEHUU
XUMUU, TPUMEHATH UX MIPU PEIICHUU MPOOIIEM B TOBCEIHEBHOM KU3HU U TPYI0BOM
NeSITebHOCTH;

— (QopMupoBaHHe Yy OOYYAIOIIMXCA TyMaHUCTHYECKUX OTHOIICHUU,
NOHUMAHMUSI LIEHHOCTU XHMHUYECKUX 3HAHUM I BBIPAOOTKH HKOJIOTUYECKU
LEJIECO00Pa3HOr0 MOBEACHHUSI B OBITY U TPYAOBOM JEATEIBHOCTH B IEJSAX
COXPaHEHHMsI CBOETO 3JJ0POBbSI M OKPYIKAIOIIEH IPUPOJTHOM CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIHMTAaHUI0O HAa OCHOBE YCBOEHHSA OOILIEUETOBEUECKUX LIEHHOCTEH,
TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MpO(UiIsl U HANPaBJICHHOCTH JalbHEUIIETO
00yueHus.

O6u1ee yncio 4acoB, OTBEAEHHBIX JIJISI U3YUEHHSI XMMUU Ha YPOBHE OCHOBHOIO
obmiero obpazoBanus, coctapisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 daca B
HeZemo), B 9 kinacce — 68 yacoB (2 yaca B HEZIEIIO).
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COAEPXAHUE ObYYEHUA

8 KIIACC

IlepBoHayaibHbIE XUMHYECKUE OHATUSA

[Ipeamer xumun. Poiab XuMuM B JKU3HU YellOBeKa. XUMHS B CUCTEME HayK.
Tena u BemectBa. PU3MYECKHE CBOMCTBA BELIECTB. ArperarHoe COCTOSHHUE
BemecTB. [loHATHE O METOMax MO3HAHUA B XUMUU. YUHMCThIC BEIIECTBA U CMECH.
CnocoObl pa3aeneHus: CMECEe.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dJieMeHThl. CHUMBOJIBI XUMHUYECKHUX
a5eMeHTOB. [IpoCThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas GopMyia. BaleHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BeliecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTEIbHAs
MOJIEKYJIIpHAs Macca. MaccoBast 1011 XUMUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KomunuectBo BeniectBa. Mousib. MosisipHas Macca. B3auMoCBsI3b KOJIMUECTRBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHECHUH.

OU3NYeCKUe U XUMUYCCKHUE SIBJICHUS. XUMHUUYECKash pEeakius U e€ MpU3HaKHL.
3aK0H COXpaHEHHs MacChl BEIIECTB. XHUMHUECcKue ypaBHeHus. Kmaccuduxarms
XUMHUUYECKUX peaklnii (COeAMHEHUS, Pa3JIOKEHHUS, 3aMeIIeHNs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0M, MpaBUIaMu pabOThl B JJaAOOpaTOpuu U
npuéMamu oopaieHus ¢ 1aboparopHbIM 000PYAOBaHNEM, U3YUYEHUE U OTIMCAHUE
busznueckux CBOWCTB O0Opa3lOB HEOPraHMYECKUX BEIIECTB, HAOIO/ICHUE
dbusnueckux (TUIaBJIeHWE BOCKa, TasHUE JbJla, pacTUpaHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJEHCALHUS BOJIbl) U XUMUYECKHX (TOPEHHE CBEYM, NMPOKAIMBAHHE
MEHOM MPOBOJIOKH, B3aMMO/ICHCTBUE MeJIa C KUCIIOTOM) SIBJICHUH, HAOIIOICHUE 1
ONMCAHWE MPU3HAKOB MPOTEKAHWA XMMHYECKUX peakuuid (pasyioKeHue caxapa,
B3aMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPHUAOM Oapusi, pa3jioKeHUE THIPOKCHIA
menu (1) mpu HarpeBaHyu, B3auMOIeHCTBIE XKefe3a ¢ pactBopoM cou meaw (1),
u3y4deHne CrmocoOOB pa3/IeNieHusi CMECEl: C MOMOIIBI0 MarHuTta, (QUIbTPOBAHUE,
BBITIApUBAHUE, JUCTUILUIIMUS, XpoMaTorpadusi, MPOBEIECHUE OUUCTKH TTOBAPEHHON
CONMM, HAOMIOJCHWE W  ONHWCAHWE  PE3yJbTaTOB  IMPOBEICHHSI  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacCChl, CO3JaHHE MOJENeNd MOJIEKYI
(ImapocTep>KHEBBIX).

Baxueiilmme npeacTaBuTe/ M HEOPraHMYeCKUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — aneMeHT U mpocToe
BemecTBo. HaxokneHuwe kuciopojaa B Tpupojie, GU3UYECKHEe W XUMHUYECKUE
cBoiicTBa (peakuuu ropeHus). Oxcupanl. [Ipumenenne kucnopoaa. CrocoObl
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MOJIyYCHHS KHUCJIOpoJa B JIAOOparopud M TMPOMBINUICHHOCTH. Kpyrosopot
KHCIIopoaa B mpupoje. O30H — Ao TponHas MoAUGUKAIUS KUCTIOPO/Ia.

TennoBo#t »hdekT XUMHUECKOHW pPEaKIUH, TEPMOXHMHUYECKUE YpPaBHECHHS,
9K30- U SHIAOTEPMUYECKUE PEaKIMH. TOIUIMBO: Yyrojb M METaH. 3arpsa3HEHUEe
BO3/yXa, yCWJICHUE MapHUKOBOTO0 3P deKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bonopo—asneMeHT u npocToe BeliecTBo. Haxoxnenre Bo1opoaa B IpUpoJIE,
busnuecKue u XUMHUIECKUE CBOMCTBA, TPUMEHEHUE, CTIOCOOBI MoTydeHwHsI. KucnoTs
U COJIN.

MossipHbIi 00BEM ra3oB. Pacuérel N0 XUMHUYECKUM YPaBHEHHSIM.

dusznyeckue CcBOWCTBa BoAbl. Boma kak pacTtBopuTElb. PacTBOpEIL
HacepllieHHbIE M HEHACBHIIIEHHBIE PACTBOPBI. PAaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 107151 BeniecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B pUpOAE U B )KU3HU YeNOBeKa. KpyroBopoT BOAbI B IPUPOZE.
3arpsi3HeHue NpUpOAHBIX BOJI. OXpaHa u 0YUCTKA MPUPOTHBIX BO/I.

Knaccudukarmms neoprannmueckux coenunenuit. Oxcunpl. Knaccudukarys
OKCHJIOB: coJicoOpa3yromue (OCHOBHBIC, KHCJOTHbIE, aM{pOTepHbIE) U
HecosieoOpasytoume. Homenknarypa oxcunoB. PDuznueckue M XUMUYECKHE
CBOMCTBA OKCUAOB. [lomyueHne okcumos.

OcnoBanus. Krnaccudukanys oOCHOBaHML: HIENOYM W HEPACTBOPHUMBIC
ocHoBaHus. Homenkmarypa ocHoBaHuil. Pu3znyeckne U XMUMHYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHne ocHOBaHMiA.

Kucnotel. Knaccudukanus kucinot. Homenknarypa kucior. @usnyeckue u
XUMUYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHocTM metaimioB H. H. bekerona.
IlonyyeHnue KucIorT.

Comu. Homenkiatypa coiieii. @U3n4ecKkue u XMMHYECKUE CBOKWCTBA COJICHL
[lonydueHue coneu.

['eneTnueckas CBSI3b MEXAY KIIACCAMHU HEOPTaHUYECKUX COECIUHEHUN.

Xumuueckuit IKcnepumenm:

KAYECTBEHHOE ONPENEIICHUE COAEPKAHNSI KUCIIOPOaa B BO3AYXE, TOITYUEHUE,
cobupaHue, pacrno3HaBaHME€ U H3YyYEHHUE CBOWCTB KHUCIOPOJa, HAOJIOJIEHUE
B3aMMOJICUCTBUS BEIIECTB C KUCIOPOAOM M YCJIOBHS BO3HUKHOBEHHS U
npeKpaleHus Topenus (Ioxapa), 03HaKoMJIeHHE ¢ 00pa31iaMy OKCUOB U OTTMCaHUE
UX CBOMCTB, MOJy4Y€HHE, COOMpaHHEe, PaCllO3HABaHUE W H3YyUYEHUE CBOICTB
BOJIO0poJia (TopeHue), B3aumoieicTBre Boiopoaa ¢ okcuaom meau (1) (BozmoxHO
UCII0JIb30BaHKE BUICOMATEPHUATIOB), HAOJIIOICHHE 00Pa3I[0B BEIIECTB KOJUYECTBOM
1 ™Moisb, ucclienoBaHME OCOOEHHOCTEW PACTBOPEHUS BEIIECTB C PA3IUYHON
pacTBOPHUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOU J10JIEN
PacTBOPEHHOTO BEUIECTBA, B3aUMOJCHCTBUE BOJABI C MeETaylaMH (HaTpueM u
KaJgbllieM) (BO3MOKHO HCIIOJb30BAaHUE BHJICOMATEPUATIOB), HCCJICOBAHUE
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00pa310B HEOPTraHMUECKUX BEIIECTB PA3IMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHEHUS
OKpacCKH MHIMKATOPOB B PaCTBOPAX KUCJIOT U IEJI0YEH, U3y4EHUE B3aUMOJEHCTBUA
okcuaa meau () ¢ pacTBopom cepHOM KUCIIOTHI, KUCJIOT C METAJUIAMH, PEaKIUui
HEUTpanu3anuy, IMOJIy4EHHE HEPACTBOPHMBIX OCHOBAHWM, BBITECHEHUE OJIHOTO
MeTajula APYruM U3 pacTBOPA COJIH, PEILIEHHE IKCIIEPUMEHTANILHBIX 33/1a4 110 TEME
«Baxnenme kj1accbl HEOPraHUYECKUX COCTUHECHUIN.

Ilepuoanyeckuit 3axkoH u llepuoauyeckast cucTeMa XUMHYECKHX
ytemeHToB JI. WU. MenaeaeeBa. CtpoeHne aToMoB. XMMHYECKas CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PpEaKIUN

[lepBble MOMBITKM KiIacCUUKAIMU XUMHYECKUX 3yieMeHToB. [lonsatue o
IpYINIax CXOJAHBIX JJIEMEHTOB (ILEJIOYHBIE M UIETOYHO3EMENbHBIE METAIUIBI,
rajoreHbl, THEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpPbIE 00pa3ytoT aM(pOTEpHBIE OKCHUIIBI
Y TUAPOKCUJIBL.

Ilepnoanyeckuit 3akoH. [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. KopoTtkonepuoanas u jiuHHonieproaHas popmsl [lepuoanyeckoii
cucteMbl xumudeckux avieMeHToB JI. M. MenneneeBa. Ilepuoasl m rpynmsl
PrU3nyeCcKUi CMBICI TOPSAAKOBOrO HOMEPA, HOMEPOB IIEPUOJA U TPYIIIbI AJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX si1iep. M3oTonsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J0YeK aroMoB TepBbIX 20 XUMHYECKHUX DJIEMEHTOB
[lepnonnueckout cucremsl [[. WM. MenneneeBa. XapakTepUCTHKAa XHMHYECKOIO
AJIEMEHTA MO ero nojoxeHuto B [lepuonnueckoii cucteme /1. 1. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHUs paguyca arOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIIIAaM U IEPUOAAM .

3Hauenue lleproanueckoro 3akona u [leproanyeckon CHCTEMBI XUMUAY €CKUX
AJIEMEHTOB U1 pa3BuUTUs Hayku W npaktuku. J[. . MenneneeB — yd€HbId U
rpakJIaHVH.

Xumuueckass cBA3b. KoBaneHTHass (MOJApHAs W HENOJIAPHAsA) CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AIEMEHTOB. lOHHAsI CBA3b.

Crenenp  okucneHus.  OKHCINUTENbHO-BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Ipouecchl OKUCIEHUS M BOCCTAHOBJIEHNA. OKUCIUTENN U BOCCTaHOBUTEM.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pa3loB BEILECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LIMHKA C PacTBOpamMu KHCJIOT M IIEIOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKLIMMA
(ropeHue, peakiuy pa3aoKeHus, COCAUHEHMUS ).

Mescnpeomemnwie ceasu

Peamuzanmss MeXIpeaMETHBIX CBS3€d NMPH U3YYEHUHM XHUMHM B 8 Kiacce
OCYILECTBIIIETCSI 4Y€pe3 HCIMOJb30BaHWE Kak OOIIMX €CTECTBEHHO-HAYYHBIX
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MOHATH, TaK U MOHATHM, SIBJISTFOIIMXCS CUCTEMHBIMU JJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOTO IIMKJIA.

OO6nme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (haKT, TUMOTE3a, TEOPHs,
3aKOH, aHauW3, CHUHTE3, KiIacCUUKalusi, TEPHOJIUIHOCTh, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIEITb, IBJICHHE.

duzurKa: MaTepusi, aTOM, AIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIH/T, U30TOIIbI,
PaANOAKTUBHOCTh, MOJICKYJA, AJICKTPUYCECKUN 3apsij, BEUIECTBO, TENO, OOBEM,
arperarHoe COCTOSIHHE BeIEeCTBa, ra3, (U3WYECKUe BEIUYWHBI, CIHHUIIBI
U3MEPEHNUs1, KOCMOC, IJIAHETHI, 3BE31b1, COJHIIE.

buonorus: porocunres, nprxanue, brnocdepa.

['eorpadmus: atmocdepa, ruapocdepa, MUHEpaIb, TOPHBIE TOPO/IbI, TOJIE3HbIE
MCKOIIaeMbI€E, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XMMH4YeCKas peaKkuus

[lepnoanueckuit 3akoH. [lepnoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOMCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPHUOI0B, KU, KATTbIIUS U UX COCTUHEHUNA
B COOTBETCTBUM C IIOJIOKEHHEM »dyieMeHTOB B llepuoamueckoir cucrteme u
CTPOEHHEM UX aTOMOB.

CtpoeHue BeliecTBa: BHUJIbl XMMHUYECKOWU CBSI3U. THIBI KPUCTAIUIMYECKUX
pEIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT TUIA KPUCTAJUIMYECKON PEIETKU U
BHa XUMHYECKOU CBSI3H.

Knaccudukarmss 1 HOMEHKIJIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBAa BEILECTB, OTHOCSIIMXCS K Ppa3IMYHBIM KjlaccaM HEOpPraHUYeCKHX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHNUECKUX BEILIECTB.

Knaccuduxarus XuMu4decKUX peakiuii Mo pa3IndHbIM NpU3HaKam (10 YUCITy
U COCTaBY YYacTBYIOUIMX B PEAKIMU BEILECTB, MO TEIUIOBOMY 3PQeKTy, Mo
U3MEHEHHUIO CTENEHEN OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, 1O
YYaCTHIO KaTaln3aropa). DK30- U SHAOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[lonstue o ckopocTu xumuueckou peakuuu. [lonsitue 06 oOpaTUMBIX U
HEOOPATUMBIX XUMHUECKUX peakiusX. [IoHITHE O TOMOTEHHBIX U T€TePOTEeHHBIX
peakuusix. [lonsitue o karanuze. [lonsTre 0 XuMmuyeckoMm paBHOBecUU. DAKTOPHI,
BIMSIOIIME HA CKOPOCTh XMMHUYECKOW PEAKUUU M TMOJIOKEHUE XUMUYECKOIo
paBHOBeECHS.

OKHCIIMTENIbHO-BOCCTAHOBUTENILHBIE ~ PEAaKLMM,  AJEKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON  pEaKIIMH. CocTaBrieHue  ypaBHEHHUU
OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pEAKIMA C  HCIOJIb30BAHMEM  METOJa
AJIEKTPOHHOTO OajaHca.
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Teopust 37EKTPOIMTUYECKO N TUCCOUALIMH. DIIEKTPOIUTHI U HEAJNEKTP OJIUTHI.
Katvonsl, aHnOHbI. MeXaHU3M AUCCOIMAIMU BEHIECTB C Pa3JIMYHBIMU BHIaMU
XUMHUYECKOH cBsi3u. CTeneHpb Aucconuanii. CUIIbHBIE U CIa0bIe AIEKTPOJIUTHI.

Peakuu roHHOTO 0OMEHA. Y CIIOBUS MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa,
MOJHBIE M COKpanléHHbIe HOHHBbIE ypaBHEHUs peakuuid. CBOWCTBAa KHUCIIOT,
OCHOBAHMI M COJICH B CBETE IMPEACTABICHUI 00 IEKTPOJIMTHISCKOM TMCCOI HAIIH.
KauectBeHHbIe peakiinn Ha MOHBL. [[oHSATHE O THAPOIU3E COTEN.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHUE C MOJEIAMHU KPUCTALIMYECKUX PEMIETOK HEOPraHU4ECKUX
BEIIECTB — METAVIOB M HEMETAUIOB (TpaduTa M anMasa), CIOKHBIX BELIECTB
(xJIopuAa HaTpUsl ), UCCIIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM PEAKLIMH OT
BO3JICUCTBUSA PA3JIMYHBIX (PAKTOPOB, HCCIEAOBAHUE AJIEKTPOMPOBOIHOCTU
PacTBOPOB BELLECTB, NPOLIECCA AUCCOLUALMHN KUCIIOT, IIEI0Y el U cOJIel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPHATIOB), MPOBEACHHE ONBITOB, WLIFOCTPUPYIOIIUX
OpU3HAKU TPOTEKaHWsI peakuuii HOHHOro oOMeHa (oOpa3oBaHUE OCAJIKa,
BbIJICJICHHE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB, WLIIOCTPUPYIOUMX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEbHBIX PEAKIMN (TOpEHHE, pEaKkUuu pa3JIoKEHUs,
COCIMHEHUSA), pPACINO3HABAHUE HEOPraHMYECKUX BELIECTB C  MOMOUIBIO
Ka4ECTBEHHBIX PEAKIMI HA MOHBI, PEIICHUE KCIIEPUMEHTAIbHBIX 331a4.

HeMmeTanibl 1 X COeAMHEHMSs

OOmass xapakrepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapakTepHble CTeNeHu okuciieHus. CTpoeHue u (pU3NUecKue CBOMCTBA MPOCTHIX
BELIECTB — raJIoreHOB. XUMHUECKUE CBOMCTBA HA MPUMeEpE XJ10pa (B3auMO1eCTBYE
C MeTajylaMHM, HEMEeTajulaMu, Iuenodyamu). XiopoBogopona. ConsiHas KHCIOTa,
XUMUYECKHE CBOMCTBA, TMOJIydeHHE, MNOpuMmeHeHue. [JleictBue xmopa |
XJIOPOBOJIOPO/Ia HA OPTaHU3M Y€EJIOBEKa. BakHeWIME XJIOPHUIBI M UX HAXOXKICHUE B
IPUPOJIE.

OO6uras xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u PpU3nYecKue CBOICTBA
MPOCTHIX BEILIECTB — KUCJIOPOAA U CEPbl. AITIOTPOIHBIE MOIU(PUKALIMHA KUCIOPOA
U cepbl. Xumuueckue cBoiicTBa cepbl. CepoBOIOpOa, CTpOEHHUE, PUINUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIIBI CEPBI KaK NPEACTABUTENHN KHUCIOTHBIX OKCHJIOB.
CepHas kuciioTa, pU3nyecKre 1 XMMUYECKHe CBOICTBA (001HME KaK MPECTaBUTEIS
KJacca KHUCJOT U crenududeckne). XMMUYECKUE PEaKIMU, JIeXKalllue B OCHOBE
IPOMBIIIIEHHOTO Ccroco0a MoJdy4eHusl cepHOil Kuciotel. IIpuMeHeHHe cepHoit
KACJIOThl. COJM CEpHOM KHUCIOTHI, KaueCTBEHHas peaklus Ha CyibQaT-uoH.
Haxoxnenue cepbl U €€ COENMHEHUM B Npupojae. XUMHUYECKOE 3arps3HECHUE
OKpY>Karole cpeapl COCAMHEHUSAMH Cepbl (KHCJIOTHBIE JIOXKIW, 3arpsi3HEHUE
BO3/lyXa 1 BOJIOEMOB), CITIOCOOBI €r0 TPEA0TBPAIIICHHUS.
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OO6mras xapaktepucThka 37JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCJEHUS. A30T, paclpOCTPaHEHUE B MPHUPO]IE,
duznyeckre u xumuueckue ceorctsa. KpyroBopor azorta B npupojae. AMMHaK, €ro
du3nyecKkre 1 XMMUYECKUE CBOICTBA, MMoJTydyeHue 1 npuMeHenue. Coiu aMMOHUS,
ux (pu3NYecKue U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHSA. A30THasg KHCIIOTa, €€ MOoJydyeHHe, (PU3MuecKrue U XUMHYECKHE
CBOMCTBa (00IIME KaK TNpPEACTaBUTENs Kiacca KHUCIOT M CIenupUuecKue).
Hcronp30BaHre HUTPATOB U COJICH aMMOHUS B KAUECTBE MUHEPATLHBIX Y10 0P CHUI.
XUMHUYECKOE 3arpsA3HEHIE OKPYKaIOLIEeH Cpeibl COSTUHEHUAMHU a30Ta (KUCIOTHbIE
NOKIIM, 3arps3HEHHe BO3Ayxa, MOuBbl U BOA0EMOB). Docdop, ammoTpomHbie
moaudukaimu Gocdopa, puznueckue u xuMmuueckue cpoiictBa. Oxcun gocdopa
(V) u docdopHas kucnora, puznmueckne U XUMUYECKHE CBOWCTBA, MOTyUCHHE.
Hcnonbs3oBanue pocdaroB B KauecTBE MUHEPATbHBIX YA00PEHHI.

O6mas xapakrepucTtuka 31eMeHTOB IVA-rpymnmel. OcoOeHHOCTH CTPOCHHS
aTOMOB, XapaKTepPHbIE CTETIEHN OKUCIICHUS. YTIIEPO/I, AITIOTPOIHbBIE MOIU(DUKAIWH,
pactpocTpaHeHHe B IPUPO/e, GU3NUECKHe U XUMHYECKHe CBOMCTBA. AICOPOIWsL.
Kpyrosopor yriaepoma B mnpupoae. Okcumsl yriaepoaa, HX (QHUIUUECKUE WU
XUMUYECKHWE CBOMCTBa, JAEWCTBUE HA JKUBbIE OPTaHU3MbI, IOJIY4YEHHE W
IpUMEHEHUE. DKOJIOTUIECKHE POOIIeMbl, CBsI3aHHBIC ¢ OKcHaoM yriepoaa (1V),
TUIO0TE3a IVIO0ANIBHOrO MOTEIUIEHUS] KIMMara, MApHUKOBBIA >PQekT. YronabpHast
KUCTIOTa M €€ CoJM, MX (PU3MYEeCKHMe M XUMHUYECKUE CBOWCTBA, MOJYYCHUE U
npuMmeHeHre. KauecTBeHHass peakuusi Ha KapOoHar-uoHsl. Mcmonb3oBanue
KapOOHATOB B OBITY, MEAHIIMHE, TPOMBIIICHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHauanbHBIC MOHSATUS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, ATaHOJI, TIUIEPHH, YKCYCHAs! KUCJIOTA).
[lpupoaHble HCTOYHHMKH YIIEBOJOPOAOB (Yyrojib, TPHUPOIHBIA ra3, HE(Th),
OPOAYKTHI UX TepepaboTku (O€H3MH), UX pOJib B OBITY U MHPOMBIIUIEHHOCTH.
[TonaTre 0 OMONIOTUYECKH BXKHBIX BEILIECTBAX: JKUPaX, OeNKaX, YriaeBojiax — U ux
poiM B OKM3HH UelOBeKa. MarepuaibHOEe €IUHCTBO OPTaHMYECKHX U
HEOPTaHWYECKUX COCIMHECHUM.

Kpemuuii, ero ¢usnueckne W XHMUYECKHE CBOWCTBA, IMOJy4YE€HUE U
npumeneHre. CoenuHeHus KpeMHuUs B ipupoe. O0mmwe npeactaBieHus 00 OKCHIe
kpemuus (IV) u kpemHueBoit kucnore. CHIMKAThl, KX HUCIOJIb30BAHUE B OBITY, B
NPOMBIIIICHHOCTH. BaskHeHIe CTpouTeNbHbIE MaTepUANIbl: KepaMUKa, CTEKIIO,
1eMeHT, OeroH, kene300eroH. [IpoOnembl 0Ge30macHOTO  MCIOJB30BaHUSA
CTPOUTENLHBIX MAaTEPHUATIOB B TTOBCEAHEBHOU )KU3HHU.

Xumuueckuit IKCnepumenm:

u3ydeHrue o0pa3IoB HEOPTAHUIECKUX BEIIECTB, CBOWCTB COJITHON KHUCIIOTHI,
NpOBe/IeHNE KaYeCTBEHHBIX PEaKIMi Ha XJIOPU-UOHBI U HAOJIOICHNE TIPU3HAKOB
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UX TPOTEKaHWUs, OMBITHI, OTpaKaOIMe (PU3NYECKHE U XUMHUYECKHE CBONCTBA
TAJIOTEHOB W WX COEAMHEHUU (BO3MOXXHO HCIIOJb30BAaHHUE BHUICOMATEPHUATIOB),
O3HAKOMJICHHE ¢ 00pa3aMu XJIOPUI0B (TaTOTEHU OB ), 03HAKOMJICHHE ¢ 00pa3aMu
ceppl W ©€ COCNMHEHUSMH (BO3MOJKHO HCIIOJIb30BaHUE BUICOMATEPUAIOB),
HaOJII0/IeHue Mpoliecca 00yrIMBaHUS caxapa Mo/ IeUCTBUEM KOHIICHTPHUPOBAHHON
CEepPHOM KHCJIOTHI, U3y4EeHNE XUMUYECKHUX CBOMCTB pa30aBICHHOM CEPHOM KUCIIOTHI,
MPOBEACHNE KaYeCTBEHHOM PeaKIy Ha CyJIb(]aT-noH U HaOII0ICHUE IPU3HAKA €&
MPOTEKaHWs, 0O3HAKOMIJICHHE ¢ (PHM3MUECKUMH CBOMCTBaMHM a30Ta, docdopa U uX
coeMHEeHNI (BO3MOKHO UCIIOJIh30BaHUE BHIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX
u pochopHBIX ynoOpeHuit, moaydeHne, coOupanue, paclio3HaBaHUE U M3YyUCHUE
CBOWMCTB aMMHaKa, MPOBEICHHE KAUYECTBEHHBIX PEAKIM HAa HOH aMMOHUS H
dochar-noH W W3yYEHHWE TPHU3HAKOB MX TMPOTEKAHHUS, B3aMMOJICHCTBUC
KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MeEAbI0 (BO3MOYKHO HCIIOJIh30BaHUEC
BUJIEOMATEpUAIOB), HM3YyUYCHHE MOJeleld KPUCTALUTMYCCKUX PEIMETOK anMasa,
rpadura, ¢ymiepeHa, O3HAKOMIICHHE C MPOLECCOM aAcOPOIMU P acTBOPEHHBIX
BEIICCTB AKTUBHPOBAHHBIM YIJIEM H YCTPOWCTBOM MPOTHUBOTa3a, MOJIyYCHHE,
cobupanue, pacrio3HaBaHUE U U3yYEHHE CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEICHUE
Ka4eCTBEHHBIX PEAKIMi Ha KapOOHAT M CUIIMKAT-UOHBI U U3YUEHHUE TIPU3HAKOB UX
NPOTEKaHWUS, O3HAKOMJICHHE C TPOAYKIMEH CHIMKATHOW MPOMBIIUICHHOCTH,
pelIeHue SKCIIEPUMEHTATBHBIX 3a/ad Mo TeMme «BaxHeWmme HeMeTauibl U uX
COCIMHEHHUSI.

MeTajibl M X COeTUHEHHS

OO611as XxapakTeprUCTHKa XUMUYIECKUX JIEMEHTOB — METAUIOB HA OCHOBAHUM
ux mnonoxenus B Ilepuoguueckoil cucrteme xumudeckux snemeHtoB JI. .
MenpeneeBa u ctpoeHust atoMoB. CTpoeHue MeTauioB. Meraimyeckasi CBSI3b U
METAIMYecKass  KPUCTAUIMYEeCKas  pemérka.  DIeKTPOXUMUYECKUH  psn
HarnpspKeHU MetawioB. GU3NMUecKre U XUMUYECKHe CBoMcTBa MeTayuioB. Oo1mme
criocoObl MoJydeHus: MeTauioB. [loHSATHE O KOPPO3UM METAIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI X OT KOPPOo3uu. CIuiaBbl (CTallb, YYT'yH, TIOPATIOMUHUN, OPOH32)
¥ UX IPUMEHEHHE B OBITY U TIPOMBIIIIICHHOCTH.

[MlenouHbie MeTaIbl: TOJIOKEeHUE B [leproanyeckoit cucTeMe XuMUIECKIX
anemeHtoB JI. 1. MeHneneeBa, CTpOE€HHE UX aTOMOB, HAXOXKJIEHUE B IPHUPOJIE.
dusndeckrie U XUMUISCKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCHUIBI U
TUAPOKCHIBI HaTpwsi W Kamusd. [IpuMeHEHHWe IEJOYHBIX METAUIOB W UX
COCIMHECHUM.

[lenoyHo3eMeNbHBIE METAUIBI MarHuidi W KaJbIMil: TOJOXKEHHE B
[lepuoanueckon cucteMe xummudeckux 31eMeHToB . . Menneneesa, ctpoeHune ux
aTOMOB, HaX0XJICHHE B MpHpo/ie. PU3ndecKue 1 XUMUIECKIE CBOMCTBA MarHus U
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KaJb1usl. BakHelme coequHeHns Kaabus (OKCUA, TUAPOKCHI, COJIH). JKECTKOCTL
BOJIBI M CTIOCOOBI €€ YCTpaHEHHUS.

AmoMuHui: niojioxeHue B [leprnoanueckoit cucteMe XMuMHUYECKUX 3JIEMEHTOB
J. N. MenneneeBa, CTpo€HHE aroMa, HaXOXIACHHE B mNpupojiec. Puzndeckue u
XUMUYECKHE CBOMCTBA aTFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHIA M THAPOKCHIA
AITIOMUHUS.

Kenezo: nosioxxenue B [lepuoinueckoi cucTeMe XUMAYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOCHHE aroma, HaxoXkJaeHWE B Tmpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kemne3a. OKCHIbI, THAPOKCH B M cotu xkene3a (1) u xeneza
(1), ux cocrtaB, CBOMCTBA M TIOJIyUCHHE.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMi METAUIOB M CIUIABOB, UX (DU3UYECKUMU
CBOMCTBAMM, M3Y4YEHUE PE3YJIbTATOB  KOPPO3UU METAUIOB  (BO3MOXKHO
WCIIOJIHb30BaHUE BHUACOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHA
KaJIblMd M HATpusi C BOJIOW (BO3MOJKHO HCIOJIb30BaHUE BHJIEOMATEPUATIOB),
HCCJIEOBAHNE CBOWCTB KECTKOW BOJBI, MIPOLECCA TOPEHUS KEIE3a B KUCIOPOJE
(BO3BMOXHO  HCTOJIb30BAaHUE BHJICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS
Ka4CeCTBCHHBIX PEAKIIMi HAa HOHBI: MarHYsI, KAJIbITUS, ATFOMUHUSA, [IMHKA, xkene3a (11)
u xkemneza (), memu (ll), HabmromeHne W omMMCaHWE MPOIECCOB OKPAITUBAHUS
IUIAMEHH WOHAMU HaTpusl, Kaius W Kajdblusg (BO3MOXHO HCIOJIb30BaHKE
BUJIEOMATEPUAIIOB), UCCIie0BaHME aM(OTEPHBIX CBOMCTB THAPOKCH 1A ATFOMUHMUS U
TUJPOKCHUA IMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 Mo TeMe «Baxuenmme
METaJUIbl X KX COCAUHCHUS .

XuMHUsA U OKpYKAKOLIAA cpeaa

BemectBa n Marepuansl B MOBCEIHEBHOW KU3HHM 4elnoBeka. bezomachoe
UCIIO0JIb30BaHUE BEIIECTB M XUMHUYECKHUX peakimii B ObITy. IlepBas momons npu
XUMHYECKHUX 05KOTaX U OTPABJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpYXKarollei cpenbl (mpenenbHas J0MyCcTUMas
KOHIIeHTpanus BemiecTs, aajnee — [1JIK). Posib xuMuu B perieHru 3K0JI0T Y €CKUX
npooJiem.

Xumuueckuii IKcnepumenm:

HU3y4yeHUE 00pasIoB MaTepUAIOB (CTEKJIO, CIUIABBl METALIOB, MOJUMEPHBIC
MaTepuabl).

Mestcnpeomemnole céasu

Peanizanusi MEXNpeIMETHBIX CBSI3€H MPU U3Yy4YEHUU XUMUHU B 9 Kiacce
OCVIIIECTBJIICTCS 4YEepe3 HCMOJIb30BaHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TaK Y MOHSATUM, SBJISIIOIMIMXCS CUCTEMHBIMU JJIsl OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAY4YHOTO IIUKJIA.
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OO6mme ecTecTBEeHHO-HAYYHBIC TOHSATHS: HAYYHBIM (PAaKT, TUIIOTE3a, 3aKOH,
TEOpHUsS, aHaIW3, CHHTE3, KIACCU(HKAIWA, IEePUOJIUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICJIMPOBAHUE, H3MEpPEHHUE, MOJCIb, SIBJICHUE, MapHUKOBBIHI
s deKT, TEXHOJIOTHS, MaTepHaIIbI.

®duznka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIN]I, U30TOIIbI,
PaIMOaKTUBHOCTb,  MOJICKYJIa, JNIEKTPUYECKUNA  3aps]l,  NPOBOHUKH,
MOJIyIPOBOTHUKH, JUDJICKTPUKH, (OTODJEMEHT, BEIIECTBO, TeEl0, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, I'a3, PaCTBOP, PACTBOPHUMOCTb, KPUC TAIUTNIECKAs
peméTka, CIuiaBbl, (U3UYECKUE BEIMYUHBI, CAUHUIIBI U3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TTaHETHI, 3BE3 b1, COTHIIE.

buonorus: dortocunTe3, npixanue, Onocdepa, FIKOCHUCTEMA, MUHEpPATbHBIC
yI0OpeHus, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIIbHBIC BEIIECCTRA.

['eorpadmus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, TOJIe3HbIC
HCKOTIaeMbI€, TOTIJIMBO, BOJTHBIE PECYPCHI.
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INTAHUPYEMBIE PE3YJBTATbBI OCBOEHUSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIHIET'O ObPA30BAHUSA

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaTbl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOILIEro
00pa3oBaHusl JOCTUTAIOTCS B XOJ€ OOy4YEHHs] XMMHUM B E€AUHCTBE Y4e€OHOU H
BOCIIUTATEJIbHOU AESATEIIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUUCKAMU
COLMOKYJbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU LEHHOCTAMM, NPUHATHIMHA B
oOllleCTBE MpaBWJIaMU M HOPMaMU TOBEACHHS U CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHNS, CAMOPA3BUTHS U COLIMATM3AIUN 00yYarOIIIXCS.

JIuuHOCTHBIE  pE3yNbTaThl  OTPAXKAIOT  T'OTOBHOCTh  OOy4aroIIUXCs
PYKOBOJCTBOBATbCS CHUCTEMOW IMO3UTUBHBIX LEHHOCTHBIX OPHUEHTALM U
pacllMpEeHre OMbITa IEATEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTTUTAHUS

LEHHOCTHOT'O OTHOILIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAay4dHOMY HACJIEAUI0, NOHWMAHWSA 3HAYECHHUS XUMHUYECKOW HAyKH B KU3HU
COBPEMEHHOTO OO0IIECTBA, CIOCOOHOCTH BIIAIETh JAOCTOBEPHOI HH(pOpMaIuen o
NEPENOBBIX JOCTHKEHHUSIX W OTKPBITUSX MHUPOBOW M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpPa U OOIIECTBA,

2) rpaKIaHCKOTO BOCIIUTAHUS:

MPEACTABIEHUS O COLMATBHBIX HOpPMax M MPAaBWIAX MEKIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTUBE, KOMMYHMKATUBHOM KOMIIETEHTHOCTHU B OOIIIECTBEHHO
M0JIE3HOM, yueOHOHMCCIIeI0BATENbCKOM, TBOPUECKOM U IPYTUX BUAAX IEITEIHHOCTH,
TOTOBHOCTU K pPa3HOOOpa3sHOW COBMECTHOW J[EATEIbHOCTU MPHU BbIINOJHEHUH
y4yeOHbIX, MO3HABaTENIbHBIX 33/a4, BBINOJHEHUH XUMHUYECKHX SKCIIEPUMEHTOB,
CO3/1aHUM Y4E€OHBIX POEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO ¥ B3aUMOTIOMOIL
B IIpoIiecce 3TOM yueOHOM NesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
Y TMOCTYNKU CBOMX TOBApPHILEW C MO3ULMH HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHUS [TOCJIEICTBUI IOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O O3HAHMA .

MHUPOBO33PEHUYECKHUE NPEICTABIEHUS O BEUIECTBE M XMMUYECKOW pEaKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABIIIOLIHUE
OCHOBY JJIsl TOHUMAHUS CYIIHOCTH HAyYHOW KApTHHBI MHUpPA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS INPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOH, O POJIA XMMHUH B TTIO3HAHWU 3TUX 3AKOHOMEPHOCTEM;

[IO3HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IMOJIyY€HHWE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMbIE i1 OOBSCHEHUS HAONIOaeMbIX TMPOIECCOB U SBJICHHIA,
NO3HaBaTeIbHOM, MHOOPMAIIMOHHON U YUTATENHCKOW KyJbTYpbl, B TOM YHCIe
HaBBIKOB CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMHU TEKCTaMH, CIIPABOYHOM
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JUTEPATypoOil, ITOCTYMHBIMH TEXHUYECKHUMH CpeICcTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHMIO W TO3HaHUIO, JII0O0O03HATEIHbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  CaMOOOpa3oBaHHWIO, TMPOCKTHOM M  HMCCIEIO0BATEIbCKOM
NEeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIlPaBJICHHOCTH U YPOBHsI 00y4YeHUS B
JTaJIbHEHIIIEM

4) popMHUpPOBaAHUS KYJIbTYPbHI 310POBbSI:

OCO3HaHUE IIEHHOCTH J>KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310pOBBIO, YCTAHOBKHM HA 3/I0POBBIA 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUA U
HEMPUSITHE BPEIHBIX MPUBBIUEK (YIOTPEOJICHUS aJIKOT0JIsI, HAPKOTHKOB, KypEHHSI),
HEOOXOAMMOCTH COOIIIO/IEHUsT TpaBUi OE30MAaCHOCTH TPU  OOpaIleHuu C
XUMHYECKUMU BEIIECTBAMU B OBITY M pealbHOM KU3HU;

5) TpynoBoro BoCiMTAHUS:

MHTEpEC K MPAKTUYECKOMY U3yUEHUIO Mpodeccuii u Tpyaa pa3InyHOTO Poja,
YBKEHUE K TPYY U pe3ybTaTaM TPYA0BOH 1€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUS  NPEAMETHBIX 3HAaHMM MO  XHMHHM, OCO3HAaHHBIA  BBIOOD
WHMBUIYATbHOM TPAEKTOPUU MPOIOJHKEHUS 00pa30BaHUs C YU4ETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTHU K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTEIHO M MPOoQeCcCHOHATLHON NeATeIbHOCTH U Pa3BUTHUS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTb a/1alITUPOBATHCS B PO (HECCHUOHATBHOMU CPEE;

6) IK0JIOrH4Y€eCKOT0 BOCTTUTAHMSI:

HKOJIOTMYECKHU LIENECO00Pa3HOE OTHOIIEHUE K MPUPO/JI€ KAK UICTOUHHKY KU3HU
Ha 3emiie, OCHOBE €€ CYUIECTBOBaHMs, MOHMMAHUE LIEHHOCTH 3J0pPOBOIO U
0e3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY
bu3nuecKkoMy M MNCUXUYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTH COOJIOACHUS
npaBui 0€30MaCHOTO MOBEICHUS [TPU paboTe C BEIIECTBAMU, a TAKKE B CUTYaLUsX,
YTPOKAIOIIUX 310POBBIO M AKUZHU JIIOJICH;

CIIOCOOHOCTU MPUMEHATH 3HAHUS, MOJydYaeMble NMPU U3YUYEHUU XUMUU, AJBI
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYXKAIOUIeH MPUPOAHOMN Cpeo, 1Jisl OBBIILICHUS
YPOBHSI  3KOJIOTMUECKOW KYJbTYpbl, OCO3HaHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTMYECKUX NpoOJieM M MyTell MX pelleHusi MOCPEICTBOM METOJI0B XHMMUH,
HKOJIOTUYECKOTO MBIILICHUSI, YMEHUSI PYKOBOJICTBOBAThCS UM B TIO3HABATEIIHLHOM,
KOMMYHUKaTUBHOM U COLUAILHOM IPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe MeranpenMeTHBIX pe3yJbTaTOB BbIJEISIOT 3HAUUMbIC IS
dbopMupoBaHUS MUPOBO33pEHHMSI OOILIEHAYUYHbIE TOHITHS (3aKOH, TEOPHUSL, TP UHIIUIL,
runote3a, (akT, CUCTEMa, TNPOILECC, IKCIEPUMEHT U JIPyroe.), KOTOpbIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpPEAMETax U IMO3BOJISIIOT Ha
OCHOBE 3HaHUHN M3 3TUX MNpPeaMETOB (OPMUPOBATH NMPEACTABICHUE O IEIOCTHOM
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HAayYHOU KapTHHE MHUpPA, U YHUBEPCAIbHBIC YICOHBIC TCUCTBUSA (II03HABATEIHHBIC,
KOMMYHHKATHUBHBIE, PETYISATHBHBIC), KOTOpBIC OOecmeumBaroT (opMHUPOBAHHES
TOTOBHOCTH K CaMOCTOSTEILHOMY IIAHUPOBAHWIO W OCYIIIECTBICHUIO yIeOHOM
JICSITEIIbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbI€e 1eCTBUS

ba3oBbleiornyeckue 1eMicTBUA:

YMEHHUS HCIOJb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUAS IPU OCBOECHUU
3HAHUM: pacKpPbIBATh CMBICI XMMUUYECKUX TMOHITUN (BBIACIATh UX XapaKTEpPHbIC
MPU3HAKY, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TMOHITUSIMH), UCTIOIb30BATH
MOHSATHS JIJI1 00BSICHEHUS OTACIbHBIX (JAKTOB U SBJICHUN, BEHIOUPATh OCHOBAHUS 1
KPHUTEPUU IS KIacCHU(DHUKAIIMN XUMHUYECKUX BEIIECTB M XMUMHYCCKHX PCaKITUH,
yCTaHaBJIMBaTh MPUYUHHO-CJIECICTBEHHBIE CBSI3U MEXKIY OOBEKTaMH H3YyUECHHUS,
CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHAYKTUBHBIE, JEAYKTUBHbIE, IO aHAJIOTUH),
JieJIaTh BBIBOIBI M 3aKIIOUCHUS;

YMEHUE TMPUMEHITh B TPOLECCE IO3HAHUS TOHATUA (TMPEIMETHBIC U
MeTanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCTIOJIb3YEMbIE B XUMUH,
peoOPa3oBbIBaTh IMPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHBIC TIPEACTABICHUS —
XAMHYECKUN 3HAK (CHMMBOJI DJJIEMEHTAa), XUMHUYECKas (GopMmyia U YypaBHEHHE
XUMUYECKOUN peakiuu — Npyu PEUICHUH y4eOHO-TI03HABATENbHBIX 33/1a4, C Y4ETOM
ATUX MOJENbHBIX MPEACTABICHUN BBISBIISATh U XapaKTEPU30BaTh CYILECTBEHHbIE
MPU3HAKU U3Yy4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBISBJISITh  OOIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICCTBEHHBIE CBSI3U W
MPOTUBOPEUYHUS B U3YHAEMBIX ITPOLIECCAX U SIBJICHUAX.

ba3oBble Hcciie0oBaTe/IbCKUE 1€ MCTBUS |

YMEHHE HCHOJIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KaY€CTBE HMHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI /17151 POPMUPOBAHUS TMIIOTE3BI IO IPOBEPKE
MIPaBUIbHOCTH BBICKA3bIBAEMbBIX CYK/ICHUI;

MpUOOpETEHUE OMNbITAa MO IUIAHUPOBAHUIO, OPTraHU3allMM U TMPOBEIACHUIO
YUCHHUYECKUX DKCIIEPUMEHTOB, yMEHHE HaOoIaTh 3a XOJO0M TPOIIECCa,
CaMOCTOSITEIbHO IPOTHO3UPOBATH €r0 pe3yibTaT, (HOpMyIMpOBaThH 0000IIECHUS U
BBIBO/IBI IO PE3YyJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIECAOBAHUS, COCTABIISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c ungopmanmeii:

yMEHUE BBIOMpaTh, AHAIU3UPOBATH W HHTEPIIPETUPOBATH HHGOOPMALIHIO
Pa3IMYHBIX BUJIOB U (DOPM IpEACTABICHUS, MOJTy4aeMyIO U3 Pa3HbIX HCTOYHHKOB
(HaydHO-TIOMYJISIpHAsl  JIUTEparypa XUMHUYECKOTO COJEp)KaHMs, CIpPaBOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUECKH OIICHUBATh MPOTHBOPEUMBYIO U
HEI0CTOBEPHYIO HH(POpMAITHIO;
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YMEHHE TMPUMEHATH Pa3MYHbIC METOJbI U 3alPOCHI P MOUCKE U O0TOOpE
uHGOPMAIIMM W COOTBETCTBYIOUMX JaHHBIX, HEOOXOJMMBIX JJIsI BBITIOJTHEHUSI
y4eOHBIX U TIO3HABATENLHBIX 3a/1a4 OMPEAEIEHHOTO THITa, TPHUOOPETEHHE OTBITA B
00JlaCTH  HMCTOJIb30BaHUA HMH(POPMAIMOHHO -KOMMYHUKATUBHBIX TEXHOJOTHH,
OBJIAJICHHE KYJbTYpPOU aKTUBHOT'O UCIIOJb30BAHMS PA3JIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIBHO BRIOMPATh ONITUMAIBHYIO (OpMY MpeICcTaBICHUS HHPOpMAITIN 1
WUTIOCTPUPOBATh PEIIAEMbIE 33Jauyd HECJIOKHBIMHU CXEMaMH, JHarpamMmamy,
IpyruMu hopMaMu TpapuKH U UX KOMOWHAIASIMU;

YMEHHE UCIOJb30BaTh MU AaHAIM3UPOBATH B IpoLecce Y4YeOHOUW W
UCCJIEIOBATENbCKON ACITEIbHOCTH UH(GOPMALIMIO O BIUSHUM MPOMBIIUICHHOCTH,
CEIBbCKOTO XO35MCTBA M TPAHCIOPTA HA COCTOSIHUE OKPYKAKOWIEH MNPUPOTHON
Cpenbl.

KomMMyHHKaTHUBHBIE YHHMBepCaJIbHbIe ydeOHble 1eiCTBUS:

YMEHHUS 33]1aBaTh BOMPOCHI (B X0/1€ AUaiorau (Win) JUCKYCCHUH) IO CYIIIECTBY
oOcyxnaeMoil Tembl, (QOPMYIUPOBATH CBOM MPEIJIONKEHUS OTHOCHUTEIHHO
BBIIIOJIHEHUS MPEJIOKEHHOM 3a1a4H;

YMEHHUS  TPEJICTABIATh  IOJyYEHHBIE  pe3yJbTaTbl  MO3HABATEIILHOM
NEATEIbHOCTU B YCTHBIX M IIMCbMEHHBIX TEKCTax; J€JaTh I[PE3EHTALUIO
pE3yJIbTaTOB BBINOJHEHUSI XUMHUYECKOTO IKCIIEpUMEHTa (J1a00paTOpHOTO OMbITA,
71a00paTOPHOM PabOTHI MO UCCJIEAO0BAHUIO CBOMCTB BELIECTB, YUEOHOTO MPOEKTA);

YMEHHUS Y4E€OHOIO0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEIbHOM M HUCCIENOBATEIbCKOM  JEATENIbHOCTH MPU  PELICHUU
BO3HUKAIOIIMX MpoOJieM Ha OCHOBE yué€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMs
no3ULMKA (00CYXJIeHUsI, 0OOMEH MHEHHMSIMHU, «MO3TOBBIE IUTYPMbD), KOOPAUHALMS
COBMECTHBIX JICMCTBUH, ONpEIECICHUE KPUTEPUEB IO OIIEHKE KayecTBa
BBITIOJIHEHHOM pa0OThI U IPYTHE).

PeryasiTuBHble yHUBepCaJbHbIE y4eOHbIE 1eiCTBUA:

YMEHHE CAMOCTOSITEJIbHO ONPENENATh LENU JACSITebHOCTH, IJIAHUPOBATH,
OCYILECTBIATh, KOHTPOJMPOBATh U MPHU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
NesITeNIbHOCTh, BBIOMpaTh HanboJiee 3PPEeKTUBHBIE CIIOCOObI pellieHus YUeOHbIX U
NO3HABATENbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTaBISATh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBI AJITOPUTM JEUCTBUM MPU BBINOJHEHUHA 33JaHUA C Y4ETOM
MOJIyYE€HHSI HOBBIX 3HAHUI 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLUsX,
OIICHUBAaTh COOTBETCTBHUE IMOJIYYEHHOTO pe3yJibTaTa 3asBJICHHOW LIENH, YMEHHUE
UCIIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCJI0 BUM 3a/I1aHUH.

INPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpeaMETHBIX pPE3YyIbTATOB IO OCBOEHHUIO O0S3aTEIbHOIO
COJIep>KaHUs, YCTAHOBJIEHHOTO JaHHOW (QenepanbHOM paldouell MporpaMmoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAyYHbIE 3HAHUSA, YMEHUS U CIOCOObI
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IeHUCTBUH, cHermuUIecKue [ TMPEAMETHOM 007acTH  «XUMHS», BHIIBI
JNEATEIbHOCTH IO TMOJYYEHHIO HOBOTO 3HAHWS, €ro HWHTEpPIpETaluHu,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIECOHBIX U HOBBIX CUTYAITHSIX.

K xonIy 00yuenus B 8 ki1acce mpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE

TOJDKHBI OTpaXaTh C(OOPMHUPOBAHHOCTH Y 00 YUAIOIINXCS YMEHUI:

e PACKPBIBATH CMBICJI OCHOBHBIX XMMUYECKUX MOHSITUH: aTOM, MOJIEKYJa,
XUMHYECKUM DJIEMEHT, MPOCTOE BEMIECTBO, CJOKHOE BEHIECTBO, CMECh
(oIHOpOAHAsI MU HEOTHOPOIHAS ), BAIECHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U
MOJIEKYJISIPHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs MAacCCa,
MaccoBasi 10JIs1 XUMHUYECKOTO AJIEMEHTa B COSAMHEHNUH, MOJIIPHBIN 00BEM,
OKCHUJ, KHCJOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBLHOCTD, CTEICHb
OKHUCJICHHSI, XUMUYECKas peakius, KilacCU(UKAIUA PEeaKIuil: peakiuu
COCIMHEHUS, PEAKIUU PA3JIOKECHUS, PEAKIUU 3aMCIICHUs, pPEaKIHUH
oOMeHa, 9K30- M YHIOTEPMHUYECKUE PEAKINU, TEIJIOBOU APQPEKT peakuuu,
AP0 aTOMa, FIEKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTaJIb, PAAUNYC aTOMA,
XUMHYECKAS CBS3b, MOJBIPHAS U HEMOJSIPHAS KOBAJICHTHAS CBSI3b, MIOHHASA
CBSI3b, HWOH, KAaTMOH, AaHWOH, pacTBOpP, MaccoBas [IOJi1 BEUIECTBA
(MpO1IEHTHAs KOHIICHTPALIUs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKHX TOHATHUH U
MPUMEHSTH 3TU NOHATHUS IPU ONIMCAHUM BELIECTB U UX MPEBPAIICHUI;

e HCTOJIb30BaTh XMMHUUYECKYID CHUMBOJIMKY JUJIsI COCTaBJeHUs (Hopmyi
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

e OIpPENEATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSIX,
CTENEHb  OKHUCJICHMSI  JJIEMEHTOB B OWHApHBIX  COCAMHEHUSX,
MPUHAIJIEAKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COEAWHEHUN IO
dbopMyinaM, BHUJ XUMHUYECKOW CBsI3U (KOB&JICHTHAas U WOHHAas) B
HEOPraHUYE€CKUX COCTUHEHUAX;

e packpseiBatb cMbica Ilepuognueckoro 3axkona [J[. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHHMAHUE TEPUOJIUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DBJIEMEHTOB OT MX IOJIOKEHUS B lleproanueckoun cucteme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOTajpo;

e OIKUCHIBATL W XapakTepuszoBaTh TaOMMUYHYyI0 (opmy I[lepuoandeckoit
CHUCTEMBl XUMHYECKHX OJJIEMEHTOB: pa3jinuyarh TMOHSATHUS «TJIaBHas
noarpynna (A-rpynmna)» u «nobounas noarpynna (b-rpynmna)», mansie u
OoJibIIME€ TIEPUOJBI, COOTHOCHUTH O0O3HAYEHUsS, KOTOPbhIE HMEIOTCS B
tabmmuie «llepmoamyeckas cuctema xumudeckux osaemeHToB JI. W
MenpeneeBa» ¢ YHCJIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
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XUMHYECKUX JIEMEHTOB (COCTAB M 3apsi siApa, 00I1Iee YUCII0 AIEKTPOHOB U
pacrpeeneHue uX Mo AIEKTPOHHBIM CJI0SM);

KJacCcU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHMUECKHE BEIIECTBA,
XUMHUYECKUE PEeaKIuu (10 YHUCIIy M COCTaBy YYaCTBYIOIIMX B PEAKIMH
BEIIIECTB, TI0 TEIIOBOMY d((eKTy);

XapakTepu30BarTh (OMHUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPK1asi OMUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHUM COOTBETCTBYIOIIMX XUMAYECKUX PEAKIINM;

MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B
Pa3JIMYHBIX YCIOBUAX;

BBIYUCJIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIP HYFO MacChl BEIIECTB,
MacCOBYIO JOJIIO XHMHUYECKOTO JJIeMEHTa M0 (opMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOUTH PACUETHI IO YPABHEHUIO
XUMHYECKOU pEAKIINH;

MPUMEHATH OCHOBHBIE OTIEPAllX MBICIUTEILHOM eI TEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHUE, O000OIIeHHEe, CUCTEMaTU3allMio, KiacCU(UKAIHIO,
BBISIBJICHHE MPUYUHHO-CJECICTBEHHBIX CBSI3€M — JJIsI M3Yy4YEHUS CBOMCTB
BEIIECTB M XHMHUYECKUX PEAKIUH, ECTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOJIIOJICHUE, W3MEPEHHE, MOJCIUPOBAHUE, DKCIIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

CJIeIOBaTh MTPaBUJIaM MOJIb30BaHUS XUMUYECKOU MOCYI0M 1 TabopaTopHbIM
00Opy/lOBaHMEM, a TaKkXKe IMpaBuUjiaM oOOpalieHus C BeEllecTBaMu B
COOTBETCTBUU C HWHCTPYKUIUSAMHU TIO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHYECKUX OTIBITOB I10 MOJIYy4E€HUIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB
(BomopoJia 1 KUCIIOpO/a), IPUTOTOBIICHUIO PACTBOPOB C OMPEAEIEHHON
MAacCOBOU J0JIE pAacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IPOBOIUTH
XUMHYECKUE SKCIEPUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C MOMOIIbI0 HHAUKATOPOB (JJAKMYC, (heHOIPTaIEHH, METUIIOPAHK

U ApYTHe).

K xoH1y 00yueHus B 9 kiiacce npeIMeTHbIE pe3yIbTaTbl HA 06230BOM YpPOBHE
JOJKHBI OTpaXkarb C(POPMHUPOBAHHOCTD Y 00YUaIOIIMXCST YMEHUIA:

pacKpbIBaTh CMBICJI OCHOBHBIX XUMHMUYECKUX IIOHATUN: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTWMOH, aHWOH, IPOCTOE BELIECTBO,
CJIO’KHO€ BELIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHUCJICHHSI, XUMUUECKasi pEeaKIMsi, XUMUUeCcKasi CBA3b, TEIIOBOM 3¢ ekt
peakuuu, MOJIb, MOJISIpHBIH  00BEM, pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, JJIEKTPOJIUTHYECKAs IUCCOLMALMs, PEAKUMA HOHHOIO
oOMeHa, Karaqu3aTop, XUMHUYECKOE paBHOBecHe, oOOpaTumble U
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HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEILHBIC PEAKIUH,
OKHCIIUTEIh, BOCCTAHOBUTEINb, OKHCJICHUE  BOCCTAHOBJICHHUE, AJUTOTPOTIHS,
aMm(pOTEepPHOCTh,  XHMHYECKas CBs3b  (KOBAJICHTHAs, HWOHHasI,
MeTaJUTMYeCcKas ), KpUCTAITMY eCKasl peméTka, KOPPO3HUs METAIIOB, CILIaBbI,
CKOPOCTh XUMHUUECKON PEaKIuu, MPeNeabHO JOMYCTUMAas KOHIICHTPAIHsI
I1JIK BemiecTBa;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHUYECKHX TOHSATUH U
NPUMEHSTH 3TH MOHATUS TIPU OMTMCAHUU BEIIECTB U UX MIPEBPAILCHHI;

e HCIOJH30BaTh XHMHUYECKYID CHMBOJIMKY [JI1 COCTaBJICHUS (HOpPMYI
BEILIECTB U YPABHEHUN XUMHWUYECKUX PEAKIIN;

e OMNpPEIEIATh BAIGHTHOCTh M CTENEHb OKUCJICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Ppa3JUYHOTO COCTaBa, NPUHALJICKHOCTh BEHIECTB K
ONpeAenEHHOMY KJIAcCy COEAMHEHUH mo (QopMynaM, BHUJ XUMHUYECKOM
CBsi3UM (KOB&IGHTHAsi, WOHHAS, METAIMYECKAas) B HEOPraHUYECKUX
COCIMHECHUAX, 3aps]l HOHA TI0 XUMHUYECKOH (popMyrie, xapakTep Cpesbl B
BOJIHBIX PACTBOPAX HEOPTAHMYECKUX COCAUHEHUMN, TUIT KPUCTALUTUYECKOU
PEETKY KOHKPETHOTO BEILIECTBA;

e packpsiBath cMbica llepumonnueckoro 3akona JI. WM. MeHnneneeBa u
JIEMOHCTPUPOBAaTh €ro IOHMMAaHWE: OIUCHIBATh M XapaKTEPU30BaATh
TabymmuHyo gopmy Ilepuoauueckoit CUCTEMbl XUMHUYECKUX DJIEMEHTOB:
paszimyarh MOHATUS «TJIaBHas mnoarpymmna (A-rpynna)» M «InoOouHas
noarpynna (b-rpynma)», manbie W OOJIbIIME MEPUOJbI, COOTHOCHThH
0003HauYEHMSI, KOTOPBIE UMEIOTCSI B IEPUO 1Y €CKOM TaOJIMIIE, C YMCITIOBBIMU
XapaKTePUCTUKAMU CTPOECHHUS aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsg sapa, oOIee 4YHCJIO JJIEKTPOHOB U paclpesesieHue HuX IIo
AJIEKTPOHHBIM CJIOSAM), OOBSCHITH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB AJIEMEHTOB M HMX COEAWHEHHUH B Tpejesiax MallbIX MEpHOoJI0B U
TJIaBHBIX MOJTPYII C Y4ETOM CTPOCHUS UX AaTOMOB;

e KJIACCU(DUIHUPOBATH XUMUUECKHE DJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTRA,
XUMHUYECKHE peakiuy (10 YMCIy U COCTaBy YYacCTBYIOIIMX B PEAKIIMH
BEIIIECTB, MO TEIIOBOMY d(PPEKTy, MO0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMHUYECKHUX IJIEMEHTORB);

e XapakTepH30BaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XUMHYECKHE
CBOMCTBA NPOCTHIX W CJOXHBIX BEIIECTB, IOJATBEPIKIas OIMCAHNE
pUMepaMHU MOJICKYJISIPHBIX M HOHHBIX YPaBHEHHM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaAKITHI;

e COCTaBJISITb YPABHEHMS DJICKTPOJIUTUYECKOW JIUCCOIMAIMKH KUCJIOT,
IIEJI0YEH M COJIeH, TOJIHBIE U COKPAIIEHHbIE YpaBHEHHUS PEaAKIIMil HOHHOTO
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oOMeHa, ypaBHCHHS PEAKIWHA, TMOATBEPKIAONMX CYIIICCTBOBAHKE
TEHETHYECKOU CBSA3M MEXKTY BEIIECTBAMHU Pa3IMYHBIX KI1aCCOB;

e PACKpBHIBATh CYIIHOCTh OKHCJIHUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHMA
MTOCPEICTBOM COCTABIICHHUS YJICKTPOHHOTO OajlaHCa ATHX PEaKITN;

e TMPOTHO3MPOBATH CBOWCTBA BEIICCTB B 3aBHCHUMOCTH OT WX CTPOCHWS,
BO3MOJKHOCTH TIPOTCKAHUS XUMHUYCCKUX IPEBPAICHUN B Pa3IMIHBIX
YCIIOBHSX;

e BBIYHCJISTH OTHOCHTEILHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChI BEIICCTB,
MacCOBYIO JIOJIFO XHMHUYECKOTO d3JeMEeHTa Mo (QopMmyrne COeTUHECHMU,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOANTH PACUETHI 110 YPABHEHHIO
XUMHUYECKOM PEaAKINY;

e CcOOMIOAATH MPaBWJIA MOJIb30BAHUS XUMUIECKOM TOCYI0M 1 JTaOOPaTOPHBIM
obopyaoBaHMEM, a TakXe TNpaBWwia OOpalleHWs C BEIIECTBaAMU B
COOTBETCTBUM C MHCTPYKIUSMH TI0 BBIMOJHEHUIO J1a00PaTOPHBIX
XUMHYECKUX OTIBITOB I10 MTOJTYYICHHUIO K COOMPaHHIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa u yriaeKucsioro rasza);

e TIPOBOJUTH PEAKITUH, ITOITBEPKTAFOIINE KAYCCTBEHHBIN COCTAB Pa3JINIHBIX
BEIIIECTB: PACTO3HABATH OMBITHBIM IMYTEM XJIOPHUA-, OPOMUA-, UOIWI-,
kKapOoHar-, ¢ocdar-, cuwimkar-, cyiabhar-, THAPOKCHI-UOHBI, KaTHOHBI
AMMOHHS U WOHBI W3yYEHHBIX METAUIOB, MPUCYTCTBYIOIIHME B BOHBIX
pacTBOpax HEOPTAHWIECKUX BEIIECTB;

e TIPUMEHSATH OCHOBHBIC OTIEPAIIUU MBICIUTEILHOU S TEILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHUE, 0000I1IEHNE, CUCTEMATU3AIINIO, BHISIBJICHUE IPUYUHHO-
CJICICTBCHHBIX CBS3EH — I M3YYCHUS CBOMCTB BEUICCTB M XUMUYICCKHX
peakIuii, eCTECTBCHHO-HAyYHbIE METOJbl IO3HAHWsS — HaOJIO/ICHHUE,
U3MEpEHUE, MOJICTTUPOBAHNE, SKCTIEPUMEHT (peabHBIM U MBICTICHHBIH ).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KoauvecTBo yacos
Ne HaumeHoBaHMe pa3iesioB U JuieKTpoHHBbIE (LU poBHIE)
KonTpoabHubie IIpakTHuyeckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Paszneu 1. IlepBoHayajibHbIe XUMHYECKHE TOHATHS
XuMust — BakHas 00J1acTh

11 €CTECTBO3HAHHUA U 5 9 bu6nuoreka [IOK

' MPAKTUYECKOUN JIeATEITPHOCTH https://m.edsoo.ru/7f41837c

YeJIOBEeKa

19 BemecTtBa 1 xuMHyeckue 15 1 bubmuoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

HUroro no pazneny 20

Pa3zne 2. BaxkHeiinme nmpejcTaBUTE M HEOPraHUYeCKUX BEIECTB
21 Bosnyx. Kucnopon. Ilonsitue 5 bubnuoreka LIOK

' 00 oKcHIax https://m.edsoo0.ru/7f41837c
99 Bonopoa. Ilonsitue o 8 1 bubnuoreka LIOK

' KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmotexa LIOK

' OCHOBAHUSX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJITaCChI 11 1 1 bubmuoreka [IIOK

' HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pa3neu 3. [lepuoanueckuii 3akon u [lepuoaguveckasi cucrema xummnueckux 3jemMeHToB /. U. MenneseeBa. CtpoeHue aToMoB.
Xumuyeckas cBsizb. OKUCJINTEJIHbHO-BOCCTAHOBUTEIbHbIE PeaKIul
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[lepronnueckuii 3aKoH U

31 [lepuoauueckas cucrema 7 bubnuoreka LIOK
' XUMUYECKHX 371eMeHToB /J1. U. https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XuMH4ecKas CBS3b. Bu6 10K
nOIMOoTEeKa
3.2 OKBCIHTENEHO- 8 https://m.edso00.ru/7f41837¢
BOCCTAHOBUTEIBHBIC PEAKITUT
bu6nuorexka [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpeM https://m.edsoo.ru/7f41837c
OBILEE KOJIMYECTBO YACOB I1IO 68

[TPOTPAMME
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9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM u¢posbie
Ne ni/mn past Konrpoasusie | IIpakTuyeckue (mupp )
MPOrpaMMbl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI pecype
Paznean 1. BemiecTBO M1 XUMHYeCKHE peaKIIUH
[loBTOpeHUE U yrayOJaeHNEe 3HAHWUI bubmmoreka [IOK
1.1 5 1 _
OCHOBHBIX pa3/iesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnmoreka [IOK
' peaxuuit https:/m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] AUCCOLIUALIMSI. 8 1 1 bubnmnoreka [IOK
' XUMHYECKHE PEaKI[iu B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. HemeTa/sIBI 1 UX cOeANHE HUSA
OO0upas XapakTepucTUKa XMMHUYECKUX bubnuotexa LIOK
2.1 4 1
anemeHTOB VIIA-rpynmel. ["amorensr https://m.edsoo.ru/7f41a636
OO0mas xapakTepuCTHKa XMMHYECKUX
2.2 anemeHToB VIA- nbel. Cepau eé 6 bubmorera [OK
' fPymisL. &€p https://m.edsoo.ru/7f41a636
COCAMHEHHS
OO0mas xapakrepuCcTHKa XMMHUYECKUX B 10K
nonMMoTeKa
2.3 aneMeHTOB VA-rpynimbl. A30T, dpochop u ux 7 1 https/m.edsoo.ru/741636
COETMHEHHUS
OO0mpas XapakTepucTUKa XMMHUYECKUX
2.4 3neH1\iZHT0§ IVA{) nbl. Yriepoa u 8 1 2 bubmmorera LIOK
' . TPYIIIBL. pox https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHCHUS



https://m.edsoo.ru/7f41a636
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Uroro no pazneny 25
Paznea 3. MeTasiibl M UX coeIMHE HUS
3.1 OO0ume cBOWCTBA METAIIIOB 4 Egg?ﬁﬁ;ﬁigﬁ}; 41636
3.2 Baxuelinme mMetayuibl 1 UX COEIUHEHUS 16 E&iﬁ?g?{ﬁigﬁ}% 112636
Hroro no pasneny 20
Paznen 4. Xumus u okpykamomas cpeaa
4.1 BemecTBa u MaTepuaisl B )KM3HH YEJIOBEKA 3 BHGJ_IHOTeKa HOK
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOe Bpems 3 bubmorexa TIOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE INTAHUPOBAHHE

8 KJIACC
KoJunuecTrBo yacos DJIeKTPOHHbIE
Ne HMara ¢ poBbIE
Tema ypoka Kontpoabubie | IlpakTnueckue
n/m Bcero u3ydyeHus | oOpazoBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumuu. Posib xumuu B 1 bubmuoreka IIOK
’)KU3HH YenoBeka. Tea U BemecTBa https://m.edsoo.ru/ff0d210c
5 IloHsTHE O METOAX ITO3HAHUS B 1 Bu6nuoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[pakruueckas pabota Ne 1 «lIpaBuia
3 paboTHI B Ta0OPaTOPUH U TTPUEMBI 1 bubnunoreka [IOK
oOpaiteHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 YucTeie BemecTBa U cMecu. CriocoObl 1 bu6mmoreka [IOK
paseNneHus cMeceit https://m.edsoo.ru/ff0d26ca
[Ipakrtuueckas pabdora Ne 2
5 «PazneneHue cmeceit (Ha mpumMepe 1 bubmuorexa LIOK
N PHMEp https://m.edsoo.ru/ff0d28c8
OYHCTKH TTIOBAPEHHOMU COJIH )»
bu6nuoreka [JOK
6 ATOMBI 1 MONCKYIIEL 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE BIEMEHTHI. 3HAKU 1 bubmuoreka [JOK
(CHMBOJIBI) XMMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie M CI0KHBIC BEIIECCTBA 1 bubmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YICHHE 1 Bromuoreia LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB.

bubmuoreka IIOK

10 Xumuueckas dopmysna. BaneHTHOCTB https //m.edsoo.ru/ffod2eae
aTOMOB XUMHUYECKHUX JIEMCHTOB

11 OTHOCHUTENIbHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOCHUTENBHAs MOJIEKYIIIpHAsT Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 107151 XAMHYECKOTO bubmoreka [IOK
3JIEMEHTA B COCIMHEHUHU https://m.edsoo.ru/ff0d350c

13 KommuecTBo BemecTBa. MoJib. bubmuoreka IIOK
MousnsipHast macca https://m.edsoo.ru/ff0d5230

14 DOu3nyecKue U XUMUYCCKUC SIBJICHUS. Bu6nuoreka [IOK
XuMHUecKas peaKuus https://m.edsoo.ru/ff0d37fa

15 [Mpu3Haky U yCIOBUS MPOTEKAHUS bubnmoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3a16

16 3aKOH COXpaHEHHSI MacChl BEILIECTB. bubnmnoreka [IOK
XUMHUYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
B

|

B P N https://m.edsoo.ru/ff0d5708
XUMUYECKIX PEaAKIUMA
K

naccnibmcaung XUMHYECKIX BuGmorexa LIOK

18 peaKnif (COCAMHCHILA, PasTOARCHI, https://m.eds00.ru/ff0d334
3aMeIleHus, OOMeHa)

M.B. JI — Yu€HBIH-

o OMOHOCOBO ; é"leHHI/I BuGmorexa IOK
HUHIIonenet. Lbo uuleHHe 1 https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alvs 3HaHU U

20 KonTponwsnas pabota Nel o teme bubnunoreka [IOK

«BeriecTBa M XMMHUYECKHE pCaKkuum»

https://m.edsoo.ru/ff0d4290
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Bozmayx — cmech razoB. Cocras

bubmuoreka IIOK

21 BO3AyXa. Kucnopox — snement v https://m.edso0.ru/ff0d448e
npocroe BeectBo. O30H
dusnueckre ¥ XAMUYCCKAE CBONCTBA
22 Kucioposa (peakiuu OKUCICHUS bubmorexa TIOK
p ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoOrb1 otyue KUCJIOpOJa
93 I% b HOMYHCHILA KIETIOpod B bubmoreka [IOK
1a00paTOPHUH U MPOMBIITICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TermoBoi ekt XUMHUUECKOM
24 peaKIuu, OHSATUE O bubnnoreka LIOK
TEPMOXMMHUYECKOM YPABHEHUH, dK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMHYECKUX PEaAKIIUIX
To o (HedTh, yro €TaH).
o5 3 MBO (HEQTS, Yro, i M ; ) bubmmoreka [IOK
arpAHCHUC BO3/yXa, CLIOCODRL €ro https://m.edsoo.ru/ff0d4c4a
MIPETOTBPAICHHS
[Ipakrnaeckas padorta Ne 3 o Teme
26 I 5 Bu6nunoreka [JOK
(IoJIyHeHHe 1 cobrparue . https://m.edsoo.ru/ff0d4ae2
KUCJIOPOJIa, U3Y4EHUE €r0 CBOMCTBY
97 Bonopon — aneMeHT U mpocToe bu6motexa LIOK
BelecTBo. Haxoxxnenue B npupoae https://m.edsoo.ru/ff0d4dd0
du3nvecKre 1 XMMUYECKHEe CBOMCTBA bubmuoreka IIOK
28
Bojaopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHEe 0 KMCIOTAX U COJISAX bubmorexa IOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObl TOTydeHHS BOJOPO/Ia B bubmuoreka [IIOK

nmabopaTopun

https://m.edsoo.ru/ff0d4dd0
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Ipakruueckas pabota Ne 4 o reme

bubmuoreka IIOK

31 «lonysenue u CO(EHpaHHe BOIOPOa, https://m.edsoo.ru/ff0d4f42
W3y4EeHHUE €r0 CBOMCTBY»

39 MonsipHblii 00bEM ra3oB. 3aKoH bubmmotexa LIOK
ABoraipo https://m.edsoo.ru/ff0d542e
Brrunciienust 00b€Ma, KOJu4decTBa

33 bubmuoreka IIOK
BelliccTBa rasa 1o ero HSBGCTHT\’IY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WM O0BEMY
Beraucne 00BEMOB Ta30B 1O

34 BIYMCIICHUS 00BEMOB T'a30B II BuGmorexa [IOK
ypaBHeHmO"peaKHHH Ha OCHO?G https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIIICHUH Ta30B

35 dOuznyeckre U XAMUYECKIE CBOMCTBA bubmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [lonsTre 00 bubmmoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

HacrpimmeHHbIe 1 HEeHACHIIICHHBIS Bbu6nunoreka [IOK

37
pactBOpbl. MaccoBast 10711 BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[Tpakrraeckas padorta Ne 5 mo Teme
«[IpuroroByiieHrnE PACTBOPOB C bubnnoreka LIOK

38 . . o
onpeaeNEéHHON MacCOBOM JT0JIEi https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEILIECTBA

39 KonTponbhas padota Ne2 o teme bu6muotexa LIOK
«Kucnopon. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiaccupuKkaus, Bu6nuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tonydyenue u XMMHUYECKME CBOWCTBA

41 KUACIIOTHBIX, OCHOBHBIX H Bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
OcHoBaHus: COCTaB, KJacCH PuKaIus, bubnnoreka LIOK
42 .
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHue u XuMu4yecKre CBONCTBA bubmnotexa LIOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, Kmaccupukaus, bubmuoreka IIOK
44 .
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 IlonydyeHne u XMuMUUYECKHE CBOMCTBA bu6mmotexa LIOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 ép JUHIC) P bu6mmoreka [IOK
CHOSO P TOILYICHITA, XHMIHCCIIC https://m.edsoo.ru/00ad9474
CBOICTBA
[Tpakrraeckass padorta Ne 6. Perenue
JKCIIEPUMEHTAIIBHBIX 33/1a4 110 TEME bubmmotexa LIOK
47
«OCHOBHBIE KI1aCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU
I'eHeTnueckas CBSI3b MEXKIY
48 bu6mmoreka [IOK
foaccamu Hve()praHquCKHX https://m.edsoo.ru/00ad9a50
COCTMHEHUM
49 O000mIcHHE B CHCTEMAaTH3aIIHS bubmuoreka [JOK
3HaHUU https://m.edso0.ru/00ad9ch2
KonTponwsnas padorta Ne3 o teme
" P P bubmuoreka IIOK
50 'OCHOBHBIE KIIACCHl HEOPTAHUYECKUX

coenuHenui"

https://m.edsoo.ru/00ad9ela
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HepBLIe ITOIIBITKH I(J'IaCCI/I(I)I/IKaI_II/II/I

bubmuoreka IIOK

51 XUMHYECKHX A1eMeHTOB. [loHsTHE O https/m.edsoo.ru/00adoffa
TpyMHIax CXOTHBIX AJICMEHTOB
[Tepuoauuecknii 3aK0H 1
59 Ilepuoauueckas cucrema bu6mmotexa LIOK
XAMUYECKUX 31eMeHToB [[. W https://m.edsoo.ru/00ada52c
Meunneneena
53 I bubmoreka [IOK
CPUOJIBL, TPYITHIBL, TOATPYIIBL https://m.edsoo.ru/00ada52c
Ctpoenue atomoB. COCTaB aTOMHBIX bubnnoreka LIOK
54
sep. M3otonsl https://m.edsoo0.ru/00ada342
Ctpoenue 371eKTpo obooue
55 TPOCHIE SIICKIP H;[H)IX nod KU bubnuotexa LIOK
ATOMOB SJIEMCHTOB HICPHOHECKOU https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menaeneera
XapaKkTepuCcTUKa XMMHYECKOTO
56 3JIEMEHTA 110 €T0 MOJI0KECHHIO B bubmuoreka [IOK
[lepronnueckoit cucreme /1. W. https://m.edsoo.ru/00ada824
Meneneera
3nauenue [lepruonuueckoro 3akoHa
57 JUISl pA3BUTHUSI HAYKH U TPAKTUKH. J1. bubnmoreka [IOK
N. MeHnnieneeB — y4€Hblid, Ie1aror 1 https://m.edsoo.ru/00ada96e
TpaXXTaHUH
PesepBurbiii ypok. O000mEHE U
58 CI/ICTI;MaTI/ISE}:II;I/IH 3HAHUMH / brbmorexa [IOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas paboTa
59 KontponbsHas pabora Ne4 o teme bubnnoreka LIOK

«Ctpoenue aroMa. XuMUYeCKas

https://m.edsoo.ru/00adb486
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cBs13b» / Beepoccuiickas

MpoBepoyYHas pabota

60 DIIEKTpOOTPULIATENIBHOCTh ATOMOB 1 bubnuotexa LIOK
XAUMHYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8

bubnmmoreka [IOK

61 HMonnas xummeckas cassb 1 https://m.edsoo.ru/00adac34

62 KoBasieHTHas nossipHas XMaMuyeckas 1 bu6motexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8

63 KoBanenTtnas nenossipuas 1 bubnmoreka [IOK
XUMHYECKASI CBS3h https://m.edsoo.ru/00adaab8

Bu6nuorexa [JOK
4 1

6 Creneus oxuciennus https://m.edsoo.ru/00adae28
OKHCIIUTEIIBHO-BOCCTAaHOBUTEIIBHBIC

65 0 1 Bu6nunoreka [JOK
PCAKIIH LIKHCIHTEI 1 https://m.edso0.ru/00adb076
BOCCTaHOBHUTEIN
PesepBHbIii ypok. O000mEeHNE 1

66 P P . 1 bubmoreka [IOK
CHCTeMaUTmaHM SHATHH IO TeMe https://m.edso0.ru/00adb076
«BakHEH e KI1acChl BEIIECCTBY»
PesepBHbiii ypok. O000IIECHUE U

67 CHCTeMaTH3allus 3HaHWM 10 TeME 1 bubmuoreka [IOK
«Ctpoenue aroMa. XuMHUIECKast https://m.edso0.ru/00ad9ch2
CBSI3bY»

68 PezepBHbIii ypok. O600meHNE 1 1 bubnuoreka LIOK
cucTeMaTu3alusg 3HaHUH https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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9 KJIACC
KosnuecTBo yacon DJIeKTPOHHBbIE
Ne aTra nudpoBbie
Tema ypoka Konrpoasnsie | IIpakTnyeckue A bp
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI pecype
Ilepronnueckuii 3aK0H.
[lepronnueckas cucrema bu6nuoreka [JOK
1 1
XUMHYECKHX diemMeHToB [[. U. https://m.edsoo.ru/00adb59
MenieneeBa
3aKOHOMEPHOCTH B U3MEHECHUU
2 CBOMCTB XUMHYECKHX 3JIEMEHTOB 1 bubmorexa LIOK
N . https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Knaccudukanus 1 HoMeHKIaTypa bubmuotexa LIOK
3 1 _
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buapl XuMHU4eCKOU CBSI3M U TUITBI bubmuoreka IIOK
4 R 1 :
KPUCTAUNIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbHas padora Nel o teme
5 «lToBTOpeHue u yriyodnaeHue 1 1
3HAaHUU OCHOBHBIX Pa3JEeoB Kypca
8 Kkacca»
5 Kitaccuuranust XaMAYECKIX 1 bubnmoreka [IOK
peaxkuuii 1o pasJIMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTU XMMHUYECKON
7 eakuuu. [ToHSITHE O TOMOTEHHBIX U 1 Brbmaorexa HOK
p ) https://m.edsoo.ru/00adbe9a
reTEePOreHHbIX PEaKIIUIX
3 IloHsTHE O XUMHYECKOM 1 bubmuoreka [IOK
paBHOBecHH. DaKTOPHI, BIUSIIONIIE https://m.edsoo.ru/00adc28c
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Ha CKOPOCTH XUMHYSCKOH peakunu
" ITOJIOKEHUEC XUMHYCCKOI'O

paBHOBECHSI
OKHCIUTEITBHO- bubmuoreka [IOK
9 .
BOCCTaHOBUTEIIbHBIE PEAKIUHU https://m.edsoo.ru/00adcade
Teo JIEKTPO €CKOM
10 DI SJICKID CHHTHq o 6 bubmuoreka IIOK
aucconuanuu. CUIBLHBIE U C1a0bIe https://m.edso00.ru/00adcd68
AIEKTPOIUTHI
11 HonHEbIe ypaBHECHUS peakuid bubmuorera IIOK
p P https://m.edsoo.ru/00add448
XuMnyeckre CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEICTABJICHU I bubmuoreka [IOK
00 3JIEKTPOITUTUYECKOM https://m.edsoo.ru/00add5d8
JIACCOIIMAILIIH
XUMHUYECKHE CBOMCTBA COJICH B
13 4 o6 bu6mmoreka [IOK
chere HpeHCTaBHeHFH 0 https://m.edsoo.ru/00add8b2
AIEKTPOTUTHICCKOMN JUCCOUAITHI
14 I . bu6nmmoreka [IOK
OHATHE O THAPOJIHM3C colen https://m.edsoo.ru/00add9d4
15 O0o00IeH e U CHCTeMaTU3aIlHs bubnmoreka [IOK
3HAHUU https://m.edso0.ru/00addd12
IIpaxruueckass padora Ne 1.
16 <II’) 1 % pabor bu6nmoreka [JOK
(CILICHHC SKCHCPUMCHTAILHBIX https://m.edsoo.ru/00addbfa
33741
KonTponbHas padora Ne2 o reme
17 «QNEKTPOJIUTHYECKAS bubnuoreka LIOK

nUcconanus. XuMU4ecKue
pEaKuU B paCTBOPaAX»

https://m.edsoo.ru/00addecO
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O6H_Ia${ XapaKTCPHUCTHUKA T'aJIOTCHOB.

18 XUMUYECKHE CBOMCTBA HA IIPUMEPE brbmorexa IIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
XnopoBoaopos. ComnsiHast KHCIIOTA,
19 XUMHUYECKUE CBOMCTBA, MOJYUCHHUE brbmorexa HOK
» THOJIYH ’ https://m.edsoo.ru/00ade 104
MpUMEHEHUE
[Ipakrrueckas padota Ne 2 o Teme
20 d%) p . bu6mmoreka [IOK
¢ onyquH? COHiIHOH KHCIOTBL, https://m.edsoo.ru/00ade348
H3ydeHHE € CBOMCTBY»
Bbraucnenus mo ypaBHEHUSIM
21 MHYECKUX eaypnﬁ ©CJIU OJTUH bubmorexa [IOK
i KX PEAKIHH, CCi On https://m.edsoo.ru/00ade488
W3 pEareHTOB JIaH B U30BITKE
29 OO0mas XxapakTepuCTHKA 3JIEMEHTOB bubmmoreka [IOK
VIA-rpymnms https://m.edsoo.ru/00ade64a
ANNOTPONTHBIE MOIU(UKAIIIHU CEPHI.
Haxoxnenue cepsol u €€ bubmuotexa LIOK
23 . :
COCIMHEHUU B TIPUPO/IC. https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOWCTBA CEPBI
CepoBoiopo1, CTpOCHHUE,
24 @anqecmfe u xmffmqecme bubmorera [OK
N https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuapl ceprl. CepHast KUCIOTA,
25 (bmwfecm: u xmwpnqecme Buonuoreia LOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHUE
XUMHYECKHE PEaKLHUH, JIeKAIE B
26 OCHOBE IMPOMBIIIIIEHHOTO Crocoba bubnuoreka LIOK

MOJIYYEHHSI CEPHOM KHUCIIOTBHI.
XHUMUUECKOE 3arps3HEHNE

https://m.edsoo.ru/00adec8a
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OKPYKAIOLLEH Cpebl
COEIMHEHUSIMH CEPBI

Brruncnenne maccoBoit J0JIN

bu6nuoreka [JOK

Ka4CCTBC MHUHCPAJIIbHBIX

27
BBIXOJIa MPOAYKTA PEAKIIUN https://m.edsoo.ru/00adec8a
OOmas XapakTepuCTUKA DJIEMEHTOB
VA- mel. A30T,

28 pyn bubmuoreka IIOK
PaclpOCTPAHCHUE B IIPUPOE, https://m.edsoo.ru/00adeea6
du3rYecKue U XMMHYECKUe
CBONCTBa
AmMUaK, ero (pM3nYecKue 1

29 © ¢ . Bu6nunoreka [JOK
XUMUYECKHE CBOMCTBA, TOJTYICHUE https://m.edsoo.ru/00adf004
U IIpUMEHEHHE
[pakruueckas pabota Ne 3 o reme

30 I bubmuoreka IIOK
) OnyquHe AMMHAA, H3YIeHIe https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A30THas KUCIOTa, €€ PU3NUECKHE U Bbu6nuoreka [JOK
XAMHUYECKHE CBOKMCTBA https://m.edsoo.ru/00adf306
Hcrionb30BaHnEe HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MHHEPATbHBIX

32 moOpeHnit. XUMHUYECKOE Bubmuorera IIOK
YAOOP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPY)KAIOIIEH CpeJIbl
COCIMHEHUSIMH a30Ta
®dochop. Oxcup dochopa i

33 (1)00(1?;)0 pHaSI mcn(cl)):a(b(;izni\?cme u bubmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, TOJTYICHUE
34 Hcnonp3oBanue gocdaToB B bubnuoreka LIOK

https://m.edsoo.ru/00adfc20
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yaoOpeHuii. 3arps3HeHue
MPUPOAHOM cpenbl dhochaTaMu

VYrnepoa, pacrpocTpaHeHue B

Bu6nuoreka [IOK

35
HpHPOJE, Qi3HHICCKIe I https://m.eds00.ru/00adfdc
XUMHYECKHE CBOMCTBA
Oxcupl yriaepoaa, ux Gu3ndecKue
U XUMHUYECKUE CBOMCTBA.
36 5 5 bu6mmoreka [IOK
KOJIOTHHCCKHE HPOOJICMbL, https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YIJIepojia
(IV)
37 y . bubmmoreka [IOK
TOJIbHAS KUCIIOTA 1 eC coln https://m.edso0.ru/00ae006¢c
[pakruueckas pabota Ne 4 o reme
38 '"TlomydyeHnne yriiekucioro rasa. bubmuotexa LIOK
KauectBennas peaxuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-noH"
[lepBoHayanbHBIE IOHATHS 00
39 P il Ak bubmuoreka IIOK
OPTaHHHCCIHX BELIECTRAX KK 0 https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX yrepoaa
40 Kpemuuii u ero coequHeHus Bubmuorera IIOK
p https://m.edsoo.ru/00ae080a
[Tpakrnaeckas padota Ne 5.
Pemenue sxcriepuMeHTaNIbHBIX bubnnoreka LIOK
41 .
3aja4 1o reMe «BaxHeinnme https://m.edso00.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHCHU DY
KonTponbHas padora Ne3 o reme
. bu6nmmoreka [IOK
42 «BaxxHeilme HeMeTallbl U UX

COCANHCHMU D)

https://m.edsoo.ru/00ae0el18
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OO0mmas xapakTepucTHKa
XUMHAYECKAX DJIEMEHTOB —
MeTaJUI0B. MeTaiinyeckast CBI3b U

bu6nunoreka [JOK

43
MeTa/UIn4ecKasl KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
pemiétka. dusnyeckue CBOMCTBA
METAJIJIOB
XUMHUYEeCKHe CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHYECKHAH DS brbmorexa [IOK
fIeKTpoXH . KH pat https://m.edsoo.ru/00ae 1156
HaMpspKEHU I METaIoB
O6ume crocoObl MOTydeHUS
MeTtaiioB. CruiaBel. BerauciieHus
45 bu6nmmoreka [IOK
o ypaBuHeHHHM NUMITHCCRHX https://m.edsoo.ru/00ae1156
peaKIuii, eCliv OJIMH U3 PEarcHTOB
COJIEPKUT TPUMECH
46 [TousTHE O KOPPO3UH METAJIIIOB brbmorexa IOK
PP https://m.edso0.ru/00ae1278
bu6nuoreka [JOK
47
[enowmere meTaier https://m.edsoo.ru/00ae14b2
48 OKcHUIbl M TUAPOKCUIBI HATPUS U bubmuoreka [IIOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [llenouHoO3eMeNbHBIC METAIIBI — bubmuoreka [IOK
KaJILLIUHA ¥ MarHui https://m.edsoo.ru/00ae15e8
50 Bakueiinme coequHEHHUS KaIbIUs bubmorexa LIOK
& A https://m.edsoo.ru/00ae15e8
51 O0001IcHNE B CHCTEMATU3AI S
3HAHUU
59 JKEcTkoCcTh BOJBI M CLIOCOOBI €€ Bu6nuoreka [JOK

YCTpaHCHU A

https://m.edso0.ru/00ae 1886
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Ipakruueckass pabota Ne 6 o reme

53 '""KECTKOCTE BOJBI M METOEI €6 Bubmorera IIOK
https://m.edsoo.ru/00aelae8
ycTpaHeHHs"
. bubmuoreka [IOK
54 AJOMUHHHA https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWMCTBA OKCHIA U bu6mmotexa LIOK
TUIPOKCHAA https://m.edsoo.ru/00ae1c64
Bbu6nuoreka [JOK
56 Keseso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THIPOKCUIBI U COTU bubnuoreka LIOK
xene3a (1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IEeHre U cuCTEMaTH 3N
3HaHWH’
[IpakTuyeckas pabora Ne 7.
59 Pemenue sxcriepuMeHTaIbHBIX bu6motexa LIOK
3aja4 1o reMe «BakHennme https://m.edsoo.ru/00ae3de8
MeTaJIJIbl U UX COCTUHEHUSD)
Beruncnenus no ypaBHEeHUSIM
XUMUYECKUX PEaKI Ui, eCIH OJTUH
60 U3 pEareHTOB JIaH B U30bITKE WU bu6motexa LIOK
COJIEPKUT IIpUMecH. Boruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIU BBIXOAA MPOIYKTa
peaxkiuu
61 O0001IEeHre U cUCTEMAaTH3AIIH S
3HAaHWH’
KonTponrsHas padota Ne4 o teme
62 «BaxxHeinme MeTalIbl U UX

COCANHCHMU S



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

,ﬂ,OKyMEHT noanncaH BHEKTPOHHOI‘/JI noanucbio.

63 BemectBa u maTepuaisl B 1 bu6nuoreka [JOK
IIOBCEIHEBHOM KU3HU YEI0BEKA https://m.edso0.ru/00ae3f50
XuMHUECKOe 3arps3HEeHHE bubnuotexa LIOK

64 . 1
OKpYXKAIOIIEeH Cpepl https://m.edsoo.ru/00ae4270

65 Posb xumuu B perieHnn 1 bubmuoreka [IOK
AKOJIOTHYECKUX MPoOIeM https://m.edsoo.ru/00ae4270

66 PesepubIit ypok. O600IICHNE 1 bubnnoreka LIOK
CUCTEMATH3alls 3HAaHU I https://m.edsoo.ru/00ae0d0a

67 PesepBHblit ypok. O000IIEHUE U 1 bubmumotexa LIOK
cucTeMAaTH3aus 3HaHU I https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O000IIEHUE U 1 bubnnoreka LIOK
cucTeMaTu3alusg 3HaHUuH https://m.edso0.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIBHOW ITPOT'PAMMBbI

8 KUIACC

Kon
MpoBePsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOE HUSA OCHOBHOM
00pa3oBaTeIbHON NMPOrPaMMbl OCHOBHOTO 001IeT0 00pa30BaHuUsI

1

IIo teme: «HepBOHaLIaJ'IBHBIG XUMHNYCCKUEC ITOHATUS

11

pacKkpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX TMOHSATHI: aToM,
MOJIEKYJIa, XWMHUYECKAN 3JIEMEHT, NPOCTOE BEIIECTBO, CIO0KHOE
BEILECTBO, CMeCh (OMHOPOJIHAsS W HEOAHOPOAHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHas W MOJIEKYJspHAsh Macca, KOJIMYEeCTBO
BEUIECTBA, MOJb, MOJISIpDHAs Macca, MaccoBas JOJsS XUMHUYECKOTO
dJIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM, XUMUUECKasi PEaKIIus,
KiacCu(UKALMS ~ peakuid: peakuuu COCJUHEHUs, PEeaKIUu
pa3NoXKEeHUs, PEaKIUHM 3aMEUIcHUs, peakiuu oOMeHa, JK30- U
SHJIOTEPMHUYECKUE PEaAKIIUH, TEIIOBOU A(PeKT peakiuu, pacTBop,

MaccoBasd JOJI1 BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_[I/Iﬂ) B paCTBOpEC

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHYCCKHUX MOHATHHN U

IIPUMCHATD OTH ITOHATU A IIPU OITMCAHHUH BEIICCTB U UX npeBpameHI/nTI

1.3

HUCIIOJIB30BATh XUMHNYCCKYI0O CHMBOJIMKY 1A COCTAaBJICHHUA (1)0pMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKuI/Iﬁ

1.4

pacCKpbIBaTb CMBICII 3aKOHOB  COXpaHCHHUA MACCbl BCHICCTB,
IIOCTOsIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPDHOIO Y4YCHHs, 3aKOHa

ABorajzipo

1.5

onpeaciiATb BAJICHTHOCTbL AaTOMOB  3JICMCHTOB B 61/IHapHBIX

COCINHCHUAX

1.6

KIacCU(UIIIPOBATh XMMUUYECKHE peakuu ([0 YHCIy U COCTaBy

YY4aCTBYIOIIMX B PEAKLUU BELIECTB, IO TEMIOBOMY I(EKTY)

1.7

BBIYHUCISTh OTHOCHTCIIBHYHO MOJICKYIFIDHYHO W MOJIAPHYHO MACChI

BCIICCTB




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

1.8

BbIYUCITh MACCOBYHO JOJIFO XMMHYCCKOI'O 3JICMCHTA I1O (bopMyne

COCIUHCHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JIOJIFO BCIICCTBA B paCTBOPEC

1.10

NPUMCHATH €CCTCCTBCHHOHAYYHBIC MCTOAbI ITO3HAHUA — Ha6J'IIO)ICHI/Ie,
HN3MCPCHHC, MOACINPOBAHHC, OKCIICPUMCHT (peaHLHLIﬁ n

MBICJIEHHBIN )

Ilo teme: «Baxkueiinme MpEACTABUTCIIN HCOPTAHNYCCKHUX BCILICCTB»

2.1

pacCKpbIBaTb CMBICII OCHOBHBLIX XWUMHWUYCCKHUX IMOHSTHIH OKCH I,

K1cCji0oTa, OCHOBAHHUC, COJIb

2.2

OTIPEENIATh MPUHAIEKHOCTh BEIIECTB K OMpPENeNIEHHOMY KIaccy

COeIMHEeHMH 1o Gopmymnam

2.3

K1accupUIIMpoBaTh HEOPraHUYECKUE BEIIECTBA

2.4

XapakTepu3oBaTh (OMHCHIBATh) OONME XUMHUYCCKHE CBOWMCTBA
BEILECTB Pa3IMYHBIX KIACCOB, MOATBEPKIasl OMUCAHKUE MPUMEpPaMU

MOJICKYJISIPDHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIHOIIUX XUMHUYCCKHN X

peakuui

2.5

IIPpOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'O COCTaBd, BO3MOKHOCTU MPOTCKAHHA XUMHUUYCCKUX

MIPEBPALICHHUH B PA3JINYHBIX YCIOBHAX

2.6

CIEAOBaTh NpaBUJIaM TMOJIb30BAHUS XUMHUYECKOW IMOCYIOHM U
nabopaTOpHBIM 00OPYIOBAaHUEM, a TAKKe MpaBHJIaM OOpaIeHus C
BEIIICCTBAMU B COOTBETCTBHUU C WHCTPYKIUSMHU IO BBITTOJHEHUIO
1a00paTOPHBIX XMMUUYECKUX OMBITOB MO MOJYYECHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOJIOPOJA M KHUCIOPOJA), TPUTOTOBICHHUIO
pacTBOpOB C OMNpENeNEHHOW MaccoBOM [oJiell pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATH U MPOBOJUTH XUMUUYECKHE IKCTIEPUMEHTHI
[0 PACIIO3HABAHUIO PAaCTBOPOB MLIEIOYEH M KUCIOT C IOMOIIBIO

WHAUKATOPOB (akmyc, (eHodrasienH, METHIIOPAHXK U APYIHE)

2.7

MIPOBOJUTH PACUETHI 110 YPABHEHUIO XMMUYECKOW pEaKUH

[Io Teme: «llepuomnueckuii 3akoH u Ilepuonnueckas cucrema
xumudeckux snemeHToB JI. WM. MenneneeBa. CTpoeHHE aTOMOB.

Xumuyeckas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUH

3.1

PaCKpbIBATh CMBICIT OCHOBHBIX XUMHUYCCKUX TTOHATHM AApOo aroma,

9JIEKTPOHHBIA CJIOM aTroma, aTroMHas opOuTaib, paguyc aroma,
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XUMHYECKasl CBsI3b, MOJSIPHAS M HEMOJSIpPHAs KOBAJICHTHAsl CBS3b,
3JIEKTPOOTPULIATENIBHOCTh, WOHHAs CBSI3b, HOH, KaTUOH, AHUOH,

CTCIICHb OKUCJICHUA

3.2

K.HaCCI/I(bI/II_[I/IpOBaTL XUMHUYCCKUEC 3JICMCHTHI

3.3

OIMCHIBATh M XapaKTepu30BaTh TabianuHyro ¢opmy [lepuonnyeckoit
CUCTEMBl XMMHYECKUX 3JIEMEHTOB: pa3iIMyaTh IOHATUS «IJIaBHAs

nonrpynna (Arpynma)y u «aobouyHas mnoarpynna (brpymma)y,

«MaJlbley» M «OOJIBIIIIEY IIepUuoOabl

3.4

packpeiBaTh cMmbich llepunomnueckoro 3axkona J[.M. Menneneesa:
JEMOHCTPUPOBATh TOHHWMAaHHE TMEPUOJUYECKON  3aBUCHMOCTH
CBOMCTB XMMHUYECKUX DJIEMEHTOB OT UX TOJOXKEHUS B

[lepunonnueckoit cucreme

3.5

COOTHOCHTH 0003HAu€HHUs, KOTOpblE HMEIOTCS B  Talnuie
«lepuomuueckas  cucrema  XMMHYECKHX  dyieMeHTOB  J[.M.
MeHieneeBa» ¢ 4MCIOBBIMU XapaKTEpPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX 3JEMEHTOB (COCTaB M 3apsy] sjapa, oOlee 4YHCIIo

3JIEKTPOHOB U PaCHpeIEIeHUE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OIpCACIIATH CTCIICHb  OKUCJICHHA  J3JICMCHTOB B 6I/IHapHI:>IX

COCINHCHHUAX

3.7

ONpCACIIATh BUI XMMHYECKOM CBSI3HU (KOBaJ'ICHTHaSI n I/IOHHaSI) B

HCOPraHUYCCKHUX COCAUHCHUIAX

9 KVIACC

Kon
MpoBePsieMOTo
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEe HUSI OCHOBHOM
00pa3oBaTeIbHON NMPOrPaMMbl OCHOBHOTO 001IeT0 00pa30BaHus

1

IIo Teme: «BemecTBO U XUMHYECKas pPEaKIHAD)

11

PACKpPbIBATL CMBICJI OCHOBHBIX XHUMHYCCKHX MOHSTHUIH: pacTBop,
AJIEKTPOJIUTHI, HEIICKTPOIHUTHI, DIICKTPOIUTHYCCKAS TUCCOIMAIINS,
peaKkiuu MOHHOTO OOMEHA, KaTajlu3aTop, XHMHYECKOe PaBHOBECHE,
oOpaTumbIe u HeoOpaTHMbIe peaKiuu,
OKHUCITUTEIIBHOBOCCTAHOBU TEIILHBIC peaKiuu, OKHUCJIUTEIIb,

BOCCTAHOBUTCIJIb, OKHCJICHHEC HW BOCCTAHOBJICHUC, aJlJIOTPOIIHA,
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aMQOTepHOCTh, XMMHUECKasi CBs3b  (KOBAJEHTHAas, HWOHHAas,
METaJIIINYeCcKas), KpUCTAITIMYECKas pELIETKA, CIIaBbl, CKOPOCTh

XAUMUYECKON PEaKInu

1.2

HWJUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUHN U

NPUMCHATH 3TU MMOHATHUSA ITPU OITMCAHU U BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIAITh YPaBHEHMS 3JIEKTPOIMTHYECKOM IMCCOLMALUU KUCIIOT,
LICJIOYEN M COJIEH, NOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLUN

AOHHOI0 0OMEHa

1.4

PacKpBIBaTh CYIIHOCTHh OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITU N

MTOCPEICTBOM COCTABJICHHSI AJICKTPOHHOTO OallaHca ATHX peaKiuii

1.5

MIPOBOJUTH PACUETHI 110 YPABHEHUIO XMMUYECKOW pEaKUH

Ilo Ttemam: «Hemertamnsl M UX coeAUHEHUS» U «MeTaibl U HUX

COCANHCHMU D

2.1

Xapakrepu3oBaTh  (ONMHUCHIBaTh) oOmME W crernuduueckue
XAMHYECKHE CBOMCTBA MMPOCTHIX U CJIIOKHBIX BEIIECCTB, MOATBEPKIAS
OMHMCaHUE MPUMEpPAMH MOJEKYISPHBIX U HOHHBIX ypaBHEHU

COOTBCTCTBYIOIIIMX XUMHUYCCKUX peaKLII/Iﬁ

2.2

COCTaBJISTh YPAaBHEHHUS PEAKIU I, TTOATBEPKIAIONIMX CYIIICCTBOBAHUE

TEHETUYECKOI CBSI3U MCKAY BCHICCTBAMU PaA3JIMYHbBIX KIIACCOB

2.3

IIPpOrHO3NpPOBATH CBOMCTBA BCHICCTB B 3aBHCUMOCTH OT UX CTPOCHU,
BO3MOXKXHOCTHU MMPOTCKAHUSA XUMHUUCCKUX HpCBpaH_IeHI/Iﬁ B PA3JIMYHBIX

YCIOBUSIX

2.4

CIIEOBATh IIPaBMJIaM IIOJb30BAHUS XUMHUYECKOM IOCYyIOM H
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TAKKE IMpaBHJIAM OOpAICHUS C
BEIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSAMHU I10 BBIIIOJIHECHUIO
71a00paTOPHBIX XMMUUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO

ra3000pa3HbIX BEIIECTB (aMMHAKa U YIJIEKUCIIOTO Ta3a)

2.5

MPOBOJIUTh PEAKIUH, TOATBEPKIAIONIE KAaueCTBEHHBIH COCTaB
PA3IMYHBIX BCHICCTB: pacCllio3HABATb OIIBITHBIM nyTeM xjaopuna-,
Opomun, woaua, KapOonar, (Qocdar, cunukar, cyiabdar,
TUIPOKCUTUOHBI, KATHOHBI aMMOHHSI, HOHBI U3Y4CHHBIX METAJLIOB,

NPUCYTCTBYIOIIMEC B BOAHBIX PACTBOPAX HCOPIraHNMUCCKUX BCUICCTB

[To teme: «XuMHus U OKpyKarom@s Cpena»
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pacKpbIiBaTb CMBICII OCHOBHBIX XUMHUYCCKUX MMOHSATHH : HI[K

31 BEILIECTBA; KOPPO3HS METAIIJIOB
MPUMEHATh OCHOBHBIC OINEpAIlMA MBICIUTEILHON JEATSIIBHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHWE, O0000IIeHWE, CHCTeMaTU3aIHIo,
39 BBISIBJICHHE TPUYMHHO-CICJACTBCHHBIX CBS3CH — I W3YyICHUS

CBOMCTB BCIICCTB W XHMMHUYCCKUX peaI(I_[Plﬁ; C€CTCCTBCHHOHAYYHBIC

METOJAbI IIO3HAHUA — Ha6J'II-OI[eHI/Ie, HU3MCPCHUEC, MOICIUPOBAHUC,

SKCIIEPUMEHT (peabHbIN U MBICICHHBIN )




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

IMPOBEPAEMBIE DQJIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

1

HepBOHa‘IaJ'IBHBIe XUMHUYCCKHUEC ITOHATUSA

11

[Ipenmer xumuu. Ponp XMMUM B )KM3HU 4YEJIOBEKAa. XMMHUSA B CUCTEME HAYK.
Tena u BemecTBa. @U3MUECKUE CBOMCTBA BEUIECTB. ArperaTHO€ COCTOSHHUE

BCIIICCTB

1.2

INousitrie 0 MeTOmax MO3HAHMU B XUMHH. YncTele BemecTBa U cMec. CItocoObl

Pa3aACICHUA cMmecein

1.3

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE BJeMEHThl. CHMBOJBI XUMHYECKU X

QJICMCHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA. ATOMHO-MOHCKYJ'IHPHOC Y4CHUC

1.4

Xumudeckas Gopmysia. BaTeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA  cocTaBa  BemecTB.  OTHOCUTENbHAsh aTOMHas — macca.
OtHocuTenbHas MoOJIEKYyNIsApHass Macca. MaccoBas A0S  XMMHYECKOTO

9JIEMCHTA B COCIUMHCHUHN

1.5

KonunuectBo BemecTtsa. Moub. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4HuCia CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacuérsl mo dopmynam

XUMHYECKHX COCIMHEHHUM

1.6

DU3NYECKIE U XUMUYECKUE SIBIICHUS. XUMHYECKasi peakuusa U €€ MpU3HaKHU.
3aKOH  COXpPaHEHUsI  MacChl  BELIECTB.  XMUMHUUYECKUE  YPABHEHMUSL.
Kimaccuukanumss XUMUYECKMX  peaknuid  (COCIMHEHHS, Pa3IOKCHUS,

3aMeIleHus, oOOMeHa)

1.7

XUMHYECKAM DKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOM IIOCYyIOM, C
MpaBUIaMu pabOTHI B TAOOPATOPUH U MPHUEMAMU OOpaIICHHS C TaO0OPATOPHBIM
o0opyoBaHMEM, H3y4€HHE M ONHUCaHHE (U3NYECKUX CBOMCTB 00pasIoB
HEOPTraHMYeCKUX BEIIECTB, HaOmoneHue (QU3NYEeCKuX (IIaBJIeHWE BOCKa,
TasHUE JIbJia, PACTUPAHUE caXxapa B CTYIKE, KUIIEHUE U KOHJEHCAllUs BOJbI) U
XUMUYECKHX (TOpeHHE CBEuYd, MpPOKAIMBAHUE MEIHON IPOBOJIOKH,
B3aMMOJICHICTBHE MeNla C KUCJIOTOH) sBICHUM, HAOIIOAEHHWE U ONMCAHHE
IPU3HAKOB IPOTEKAHUsSI XUMMUYECKUX peakuui (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHOM KUCIOTHI C XIOpPHAOM Oapus, pasoKEeHHE

runpokcua meau(ll) mpu HarpeBaHuU, B3aNMO/JICHCTBHUE JKele3a C paCTBOPOM




,ﬂ,OKyMeHT noanncaH 3HEKTp0HHOVI noanuncbio.

conu meau(1l), uzydenue criocoOoB pa3zeneHus cMeceil (C TOMOIIIbI0 MarHUTa,
¢unpTpOBaHUE, BHIMAPUBAHUE, TUCTUIUIALINS, XpoMaTtorpadus), MpPOBEACHHUE
OUYNCTKA TIOBAPEHHOW COJHM, HAONIOJICHNE W OIMCAaHHWE pe3yJIbTaToB
IIPOBEICHHSI ONBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3aHUE

MOJIeNIel MOJIEKY (IapOCTEP)KHEBBIX)

Baxnelinme npeacTaBUTEIN HEOPTaHMYECKUX BEILIECTB

2.1

Bo3myx — cmech razoB. CocraB Bo3myxa. Kucmoponm — anmemMeHT W mpocToe
BeniecTBO. HaxokneHue Kuciopojaa B MpUpoje, PU3NIECKUE U XUMUYCCKUE
cBoiicTBa (peakunu ropenust). Oxcuasl. [Ipumenenue kucnoponaa. CrocoOb
MOJTydeHUsl KUCIIOpOJa B JIADOpaTOpUU M TpOMBIIUIEHHOCTH. KpyroBopor

Kuciopoa B mpupojae. O30H — alIoTpOoINHas MOAU(PUKAIIUS KUCIOpOa

2.2

TennoBoil »(pdeKkT XUMHYECKON peakuuu, TePMOXMMHYECKUE YpaBHEHUS,
9K30- U IHAOTEPMHUYECKHE peakuHH. TOIIMBO: Yroib U METaH. 3arps3HeHue

BO3/lyXa, YCUJIEHHE TapHUKOBOTO 3(peKTa, pazpylieHHe 030HOBOTO CIIOS

2.3

Bomopoa — aneMeHT u mipocToe BelecTBO. HaxoxkaeHue Bog0poa B MPUPOJIE,
¢u3nyeckue W XMMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI MOJTYYCHUSL

KwuciaoTe! u conun

2.4

MossipHbIif 006EM ra3oB. Pacuérsl Mo XUMHUYECKUM ypaBHEHUSM

2.5

duznyeckue CcBOMcTBa Bonbl. Boma kak pactBoputenb. PacTBopbl.
HacpilieHHbIEe ¥ HEHACBIIIEHHBIE PACTBOPHI. PACTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasgs nons BewecTtBa B pacTBOpe. XHWMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBopoB B npupojie U B *U3HM denoBeka. KpyroBopor
BOJbl B IMpUpOAE. 3arpsi3HEHHE MPUPOAHBIX BOJA. OXpaHa M OYHUCTKa

MPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranudeckux coeauHeHuid. Oxcuapl. Krnaccudukamus
OKCUJIOB: coJieoOpasyromme (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHbBIE) U
HecosieoOpazyronme. Homenwnarypa okxcuaoB. dusnueckue U XUMHYECKUE

CBOMCTBA OKCHOO0B. HOJ'Iy‘IeHI/IC OKCHUA0B

2.7

OcHoBanus. Krnaccudukanuss oOCHOBaHMM: HIENOYM U HEPACTBOPHUMBIE
ocHoBaHus. Homenknatypa ocHoBauwuii. Dusnueckie u XUMUYECKHE CBOICTBa

ocHoBaHui. [losryuenne ocHOBaHUM

2.8

Kucnorel. Knaccudukanus xucnor. Homenknatypa kucior. Ousnyeckue u
XAMHUYECKUE CBOMCTBA KUCIOT. Psan akrmBHocTH MeTasuioB H.H. bekerosa.

[Tosryuenne kucior




,ﬂ,OKyMeHT noanncaH 3HEKTp0HHOVI noanuncbio.

2.9

Conu. Homenknatypa cosneil. duznueckue U XMMHUYECKUE CBOMCTBA COJIEH.

[losyuenue coieit

2.10

I'eneTnyeckas CBS3b MCXKAY KlIaCCaMHU HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XAMUYECKAN HSKCIEPUMEHT: KAUYECTBEHHOE OIPEIEICHUE COACPKAHUSA
KUCJIOpPOJa B BO3MyXe, MONy4eHHE, cOOUpaHue, paclio3HAaBaHHUE U U3ydeHUE
CBOMCTB KHCIIOPO/1a, HAOIOICHUE B3aUMOICHCTBUS BEIIIECTB C KUCIOPOJIOM U
YCJIOBHSI BOHUKHOBEHHUS U MIPEKPAICHU s TOPEHUs (T10Kapa), 03HaKOMJICHHUE C
oOpa3liaMi OKCHIOB U OIHUCAaHUE HUX CBOICTB, MOJIydeHUE, coOMpaHue,
pacmo3HaBaHUE U HU3Y4E€HHE CBOWMCTB BOJOpOJa (TOPEHHE), B3aMMOJCHCTBHUE
BOJIOpOJa c OKCHJIOM meu(ll) (BO3MOXHO M CIIOJIb30BAHUE
BHJICOMaTEPHAJIOB), HAOIIOACHNE 00pa3lloB BEIIECTB KOJUYECTBOM | MOJIb,
UCCleIOBaHWE OCOOEGHHOCTEH  pacTBOPEHUs BEIIECTB C  Pa3IM4HON
pPacTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OINPENeIEHHON MaccoBOM
JIOJIE pAacTBOPEHHOTO BEILECTBA, B3aMMOJECHCTBHUE BOJbl C METAJNIAMU
(HaTpueM © KanblieM) (BO3MOXKHO UCIIOJIb30BAHHE BUIEOMATEPUATIOB),
Omnpe/eseHUe PACTBOPOB KHUCJIOT U INEJIOYEH C IOMOIIBIO HHIWKATOPOB,
UCCIIeIOBaHNE 00paslloB HEOPraHWYECKUX BEIISCTB PA3IMYHBIX KIACCOB,
HaOo/IeHne W3MEHEHHS OKpackd HMHIMKAaTOPOB B pacTBOpax KUCIOT U
mienouel, uzydenune B3aumojeiicTBus okcuaa menu(ll) ¢ pactBopom cepHoii
KUCJIOTBI, KHCJIOT C METaJUIaMHM, PEaKUUWd HEUTpanu3aluu, IOoJIy4eHUe
HEpPAaCTBOPHUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO MeETaula JAPYIUM W3
pacTBopa CoJd, pelieHue IKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHe1m e

KJI1aCChbl HCOPIraHNYICCKUX COCIUHEHUI

[epuoanueckuii 3akoH u Ilepronnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHrue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIIN N

3.1

[lepBble TOMBITKM KIaCCH(UKAIIMK XUMHYECKHX 3JIeMEeHTOB. lloHsTHE O
IpyHnax CXOJHBIX 3JEMEHTOB (LLETOYHBIE U ILIEIOYHO3EMEIbHBIE METAJUIbI,
rajJoreHbl, WHEPTHBIE Tra3bl). DIEMEHTHI, KOTOpbie 00pa3yloT amQoTepHbIe

OKCHUJbI U THAPOKCHAbI

3.2

[lepnonuueckuit 3akon. Ilepumonuueckas cucreMa XUMHYECKUX 3JIEMEHTOB
JA.N. MengeneeBa. KopoTkonepuoaHas U UIMHHONEpUOAHAA (HOPMBI
[lepnonnueckont cucrembl xumudeckux anemeHtoB J.M. Menzeneesa.
Ileproasl u rpynnel. @u3nMyeckuii CMbICI MOPSIKOBOIO HOMEpa, HOMEPOB

InepuoJa v rpyiiibl 3JICMCHTA




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

3.3

Ctpoenue atomoB. CoctaB aTOMHBIX sep. M3oTonbl. Dnekrponbl. CTpoeHUE
JJEKTPOHHBIX O000J0YeK aTOMOB TMepBBhIX 20 XUMHUYECKUX DJIECMEHTOB
ITepuoanueckoii cucremsl .M. MenneneeBa. XapakrepruCcTUKa XUMHUYECKOTO

3JIEMEHTA 10 ero nojioxeHuto B [lepuonnveckoit cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHMS paanyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAJUINYECKUX W HEMETAUIMYECKUX CBOMCTB MO IpylIaM M IepUuoJam.
3nauenue [lepuoanueckoro 3akoHa u Ilepuoanueckoi CUCTEMbI XUMUUYECKU X
3JIEMEHTOB JUIsl pa3BUTHS Hayku U npaktukd. .M. MenneneeB — yd4€HbIA U

TpaXXTaHUH

3.5

Xumnueckas cBsi3b. KoBaneHTHass (ToyisipHas W HEMOJSIpHAsi) CBSI3b.

SHCKI‘pOOTpI/IHaTeJ'II)HOCTB XHMHUECKHX 3JIeMeHTOB. oHHAas CBSI3b

3.6

Crenenb okucnenusa. OKUCIUTENbHOBOCCTaHOBUTENbHBIE peakiinu. [Iporecchl

OKHCJICHHS B BOCCTaHOBJICHHUS. OKHMCIIMTEIN U BOCCTAHOBHUTCIIN

3.7

XUMHYECKUH JKCIIEPUMEHT: H3ydeHHue OoOpas3loB BEIIECTB METANIOB U
HEMETAJIOB, B3aUMOJEHCTBHE TMAPOKCHAA IIMHKA C PaCTBOPAMU KUCIOT U
LICJIOYEH, IIPOBENECHUE OIBITOB, UILUIFOCTPUPYIOIMX TPUMEPBI OKUCIUTENBHO -

BOCCTaHOBUTEJIbHBIX PEAKIUM (TOpEHHE, PEAKLIUH PA3I0KEHU S, COCUHEHNU )

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT CO/Ie PKAHUSA

BeriectBo u xumu4deckas pcaKkuus. HOBTOpeHI/Ie

11

[lepuonuueckuit 3akoH. Ilepmogmueckas cuUcCTEMa XUMHYECKUX DSIJIEMEHTOB
J.1. Menneneesa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUY CBOKCTB
XAMHYECKUX 3JEMEHTOB MEPBBIX TPEX TMEPUOJIOB, Kaaus, KLU U HUX
COEMHEHU B COOTBETCTBUHU C IMOJIOKEHUEM 3JIEMEHTOB B llepmoamueckoi

CUCTEMC U CTPOCHHUEM UX AaTOMOB

1.2

CTpoeHue BemeCTBAa: BHUJBl XUMHYECKOM CBS3H. THIBI KPHCTAUIMYECKUX
pPElETOK, 3aBHCUMOCTh CBOWCTB BEILIECTBA OT THUMA KPUCTAILUIMYECKOM
pemi€Tku W BUJA XUMHUYeckoi cBs3u. Kiaccudukanuss ¥ HOMEHKIATypa
HEOPraHUYECKUX BEIECTB (MEXIyHApOAHAas U TPUBHUAIbHAsS). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAUMXCS K Pa3IUYHBIM KIaccaM HEOPraHMYEeCKUX

COCHHHCHHﬁ, ICHCTHUYCCKAs CBsA3b HCOPTAaHNYCCKUX BCIICCTB




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

1.3

Knaccudukanus XuMHUYECKUX peakuil Mo pa3inyHbIM IpU3HaKaM (o 4uciIy
U COCTaBY Y4YacTBYIOLMX B PEAKIMU BEILECTB, MO TEIJIOBOMY 3(deKTy, 1o
M3MEHEHUIO CTENeHEN OKUCICHUSI XMMHYECKUX 3JIEMEHTOB, 10 0OPAaTUMOCTH,
MO0 YYacTHIO Karanu3aTopa). OK30- U OSHIOTEPMHYECKUE pEeaKiluu,

TCPMOXUMHUYCCKUEC YPABHCHUA. Ilonsarue o CKOpPOCTH XUMHUYECKOM pCakunun

14

[Torsitue 00 0OpPaTUMBIX U HEOOPATUMBIX XUMUUECKUX peaknusx. [lorsTue o
TOMOTEHHBIX M TETePOTeHHBIX peakiusx. [loHATHE O XUMHYECKOM
PaBHOBCCHUU. CDaKTOpBI, BJIMAIOIIMEC Ha CKOPOCTb XUMHUYECKOHU peakuunu Hu

IMOJIOKECHUE XUMHUYCCKOI'O PABHOBECH A

1.5

OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE  pPEAKIUU,  JJIEKTPOHHBIM  OayiaHc
OKUCIIUTEIIbHO-BOCCTAHOBUTENBbHOM peakuuu. (CocTaBlieHMe YpaBHEHUH
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM € HCIOJIb30BAaHUEM METOAa

3JIEKTPOHHOTO OanaHca

1.6

Teopust 3AEKTPONUTUYECKOW TUCCOIUALNU. DIEKTPOIUTHI U HEIJIEKTPOJIUTBHIL.
KaTI/IOHBI, AHUOHBI. MGXEIHI/ISM aucconualiuy BCIICCTB C pa3.TII/I‘-IHBIMI/I BUIaMHN
XUMHYECKOH cBsi3u. CTenens aucconnanuu. CUibHbIe U C1a0bIe AJIEKTPOIUTHI.
Peakumu nonHoro oomMeHa. YCIoBHS MPOTEKAaHUS PEaKIIUid HOHHOTO OOMEHa,
MOJHBIE U COKPALEHHBbIE HOHHBIE ypaBHEHUs peakuuil. CBOWCTBA KUCIOT,
OCHOBaHMM U coOJIeH B CBET€ IMPEJCTABICHUI 00 3JIEKTPOIUTHYECKON

JUCCOoMUalum. KauecTtBenHbIE PCaKn Ha HOHBI. ITorsaTHue o TUAPOJIN3C coJieit

1.7

XUMHYECKAN SKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISAMHU KPUCTALIMYECKUX
PELIETOK HEOPraHMYeCKHX BEILIECTB — METAJIOB MU HEMeTauloB (rpadurta u
arMasza), CJIOXHBIX BELIECTB (XJIOpUJa HATPHs); UCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOM pEaKuu OT BO3ACHCTBUSA DPA3IMYHBIX (DAKTOPOB;
UCCIEIOBAHNE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILECTB,  IIpoLecca
JUCCOLMALIMM  KHUCIIOT, IIEJoYed M coled (BO3MOXKHO MCIIOJIb30BaHHE
BHJEOMATEPUAJIOB); IIPOBEJIECHUE OIBITOB, HIUIIOCTPUPYIOIMX IPU3HAKA
MPOTEKAHU S peaKiii HOHHOTro oOMeHa (00pa3oBaHMe OcajiKa, BblAeIeHerasa,
o0OpazoBaHuE BOJIbl); OMBITOB, WILTIOCTPUPYIOIMX HPUMEPbl OKUCIUTEIBHO-
BOCCTaHOBUTENBHBIX PEAKLUH (TOPEHUE, PEAKIIUN PA3I0KEHUS, COEIUHEHUA);
pacno3HaBaHWE HEOPraHWYECKMX BELIECTB C IOMOIBI0 KAayeCTBEHHBIX

peaxuuii Ha MOHBI; pellleHHE SKCIEPUMEHTAIbHBIX 3a/1au

Hemerannsl u ux COCIUHCHUA

2.1

OOmass xapakrepuctuka ranoreHoB. (OCOOCHHOCTH CTPOEHUS AaTOMOB,

XapakTepHble cTeneHu okucieHus. CtpoeHne W (U3MUECKHEe CBOWCTBA




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

MPOCTBIX BELIECTB — IaJJOT€HOB. XMMHUUYECKUME CBOMCTBA Ha MpUMEpE XjIopa
(B3auMoielicTBHE C METAJJIaMH, HEMETAJUTAMHU, IIEI0YaMu). XJIOPOBOIOPO/I.
ConsiHast KMCIIOTa, XUMHYECKME CBOWCTBA, IOJy4YE€HHUE, TPUMEHEHUE.
JlelicTBHEe xjopa M XJIOPOBOAOpPOJA Ha OpraHW3M 4esoBeka. Baxueimme

XJIOpUAbI 1 UX HAXOKACHUC B IPUPOJLC

2.2

OOmas xapakrepuctuka 37eMeHTOB VIA-rpynmbei. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue 1 pu3nyecKue CBolcTBa
MPOCThIX BELIECTB — KUCJIOpPOJa U Cepbl. AJUIOTPONHBIE MOAU(PUKALIUN
KUACJIOpoAa M cepbl. XUMUUECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE,
¢u3nyeckue M XUMHuYeckue cBoMcTBa. OKCHABI Cephl KaK MPEACTaBUTENH
KUCJIOTHBIX OKCUAOB. CepHasi KUCIOTa, (PU3NUYECKHEe U XUMUYECKHE CBOWCTBA
(oOmme Kak TmpeACTaBUTENS Kiacca KUCIOT U crienuduieckne). XuMUIECKUe
peaxuuu, jexanpe B OCHOBE MPOMBIIUICHHOTO Croco0a MOydeHHs! CepHOU
kucnoTel. [Ipumenenune. Coiu CEpHOM KUCIOTHI, KAUECTBEHHAs] peakiusl Ha
cynbdar-uoH. HaxoxxneHune cepbl U €€ COCNMHEHUM B NIPUPOIC. XUMUUECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Ccpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE J0XKIIH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPeIOTBPAILCHUS

2.3

OOmas xapakrepucTuka 3yeMeHTOoB VA-rpynmnbl. OCOOCHHOCTH CTPOSHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHHUs. A30T, pPacHpOCTpaHEHHE B
npupoje, Pu3nuecKre U XuMHIeckue cBoicTBa. KpyroBopot azora B nmpupo/e.
AmMuak, ero (Qu3MYecKue W XUMHYECKHE CBOWCTBA, IIOJIy4eHHE U
npuMeHeHue. Conu amMmoHus, UX (pU3UYECKUEe U XUMHUUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakivsi Ha MOHbl aMMOHU L. A30THast KUCIIOTa, €€
noJrydeHue, PU3NYecKue U XUMHYECKHe CBOMCTBA (00IMe KaK MPEICTaB UTEs
KIacca KHACIOT W crnernuduyeckue). lcrmonp3oBaHWE HHUTPATOB W COJICH
aMMOHHSI B KayeCTBE MHUHEPAIbHBIX yHOOpeHHil. XUMHYECKOe 3arpsi3sHEHHE
OKpYKaroIei cpenbl COSANHEHMSIMHU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE

BO3/lyXa, MOYBHI U BOJOEMOB)

2.4

dochop, amnoTpornHbie Mo pUKAIUU Gochopa, Pu3NUECKne M XUMHUUYECKUE
corictBa. Oxcun ¢dochopa(V) u dochopHas xkucnora, (unUeckue u
XUMHYECKHE CBOMCTBa, moiydeHue. McmonbzoBanue QocdaroB B KayecTBe

MUHEpAJIbHbIX Y100peHU I

2.5

OO6us xapaktepuctuka 3yeMeHTOB IVA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTENEHHM OKUCIEHHUS. YIIEepOA, aUIOTPOIHBIC

Moau(UKAIlUK, pacHpoCTpaHEHHE B MpuUpoJe, (U3UUYECKUe U XUMHYECKUE




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

cBoiictBa. Ancop6uus. KpyroBopot yrepoaa B mpupoae. OKCuIbl yriaepoaa,
ux (U3MYecKue M XMMHUYECKUE CBOICTBA, ICHCTBHUE HA >KUBBIC OPTaH U3MHI,
MOJTydeHU e U TPUMEHEHHE. DKOJIOTHYECKUE MTPOOIIEMBI, CBA3aHHBIE C OKCHIIOM
yrnepona(lV); rumoreza mI00AJBHOTO TMOTEIJICHUS KIMMara; IMapHUKOBBIA
a¢dpexr. VYrompHas kuciaora M €€ CONMM, UX (PU3MYECKUE M XUMHUUYECKHE
CBOICTBA, MONMydYeHHE W puUMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Mcnons3oBanne kapOOHATOB B OBITY, MEIUIIUHE, IPOMBIIITICHHOCTH H

CEJILCKOM XO3SIHCTBE

2.6

[lepBoHavanbHbIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KAaK O COCAMHEHUSIX
yrepona (MeTaH, 3TaH, JTHJICH, alleTHJICH, 3TAaHOJ, TJIMIIEPHH, YKCYCHas
kuciota). Mx coctaB u xumuyeckoe ctpoeHue. IloHsTue o OuoOrHYecKH
BaXXHBIX BCHICCTBAX: KHpaAX, 6GJ'IKaX, YIJI€eBoJax — W HUX POJM B KU3HHU
YeroBeka. MarepuanbHOoe €IMHCTBO OPraHMYECKMX W HEOPraHUYeCKHX

COEqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue ¥ XUMHUYECKHE CBOMCTBa, MOJydeHUE W
npumenenue. CoeqMHEHUsT KpeMHHS B npupojae. Odume mpeacraBieHus oo
okcuie kpeMHUs(IV) u kxpemHueBoi kuciaore. CUIMKATBI, UX HUCIOJIb30BAHUE
B ObITYy, MEOUIMHE, MPOMBIINICHHOCTH. BaxkHellme CcTpouTeNbHbIC
MaTepHalibl: KepaMuKa, CTEeKIO, IEeMEHT, OeToH, xkene300eToH. I[Ipobiemsr
0€30MacHOT0 HCIIOIb30BaHUsl CTPOUTENBHBIX MaTepUaioB B IOBCETHEBHOU

KHU3HHU

2.8

XUMHYECKUH SKCTIEPUMEHT: M3ydeHHE OOpasllOB HEOPTaHMYECKHX BEIIECTB,
CBOMCTB COJISSHOM KHCJIOTHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIMI HA XJTOPHUL -
HMOHBI W HAOJIOJCHHE MPU3HAKOB KX MPOTEKAHUS;, OMBITHI, OTPaKaIOILMe
¢u3nyecKue U XMMUYECKUE CBOMCTBA TAJIOTCHOB M MX COSTUHEHUH (BO3MOXKHO
HCII0JIb30BaHUE BHUAEOMATEPUAIOB); O3HAKOMJIEHHE C 00paslaMu XJIOpHA0B
(ramoreHUJ0B); O3HAKOMJIEHHME C oOOpaslaMu cepbl U €€ COeAUHEHUSMU
(BO3MOKHO HCIIOJIb30BaHME BHUEOMATEpUAJIOB); HaOIIOJEHHE Ipolecca
oOyrIIMBaHMs caxapa O] JeHCTBHEM KOHIIEHTPHPOBAHHOM CEPHON KHCIIOTHI,
M3y4CHUE XUMUYECKUX CBOMCTB Pa30aBICHHON CEpHON KUCIOTHI, TPOBEICHHE
KAaueCTBEHHOW peakiuu Ha cyabpaT-uoH U HaOMIOJeHuEe TMpu3HaKa e¢
MPOTEKAHHUS; O3HAKOMJICHHE ¢ (PU3MYECKUMHU CBOMCTBaMH a30Ta, (ocdopa u ux
COCIMHEHUUW (BO3MOXKHO WCIIOJIB30BAHHE BHUJCOMATEPUATIOB), OOpas3aMu
a30THBIX U (HOChHOPHBIX YIOOpEeHHit; MOoJydeHHe, COOMpaHue, paclio3HaBaHUE

" U3YyUCHHUC CBOMCTB aMMHaKa, NPOBCACHUC KAYCCTBCHHBIX peaKI_II/II\/'I Ha MOH




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

aMMOHUS M (¢ocaT-HOH U U3ydEHHE [PU3HAKOB HX IPOTEKaHUf,
B3aMMO/ICHCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEbIO (BO3MOXKHO
HCIOJIb30BAHNE BHJICOMATEPUANIOB); HU3Y4EHHE MOJENIEH KpUCTAIUIMYECKUX
pe€ToKk anmasa, rpadura, QynaepeHa; O3HAKOMJIEHHE C IPOLECCOM
azicopOLMM pacTBOPEHHBIX BELECTB AKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM
IPOTUBOra3a; MOJIlydeHUEe, COOMpaHHE, PACIIO3HABAHUE U M3Y4EHHE CBOMCTB
YITIEKUCIIOTO Ta3a; IPOBEJICHUE KAaueCTBEHHBIX PEaKIUil Ha KapOoHaT- U
CUJIMKAT-UOHBl U WU3Y4ECHHUE IPU3HAKOB MX IPOTCKAHUSA; O3HAKOMIICHUE C
NPOAYKLIMEH CUJIMKATHON IPOMBILUICHHOCTH; PEIICHUE DKCIIEPUMEHTAIBHBIX

3a7a4 1o TeMe «BakHennme HeMeTaJUIbl U UX COeIUHEHU D

Mertannsl 1 UX COCIUHCHU A

3.1

OO0ups XapakTepUCTHKa XMMHUYECKUX 3JIEMEHTOB — METAJIOB HA OCHOBAHUU
ux nosnoxeHus B Ilepuonnueckoil cucTeMEe XUMHYECKHX 3jeMeHTOB J[.M.
MemnneneeBa u ctpoerus aromoB. CTpoeHre MeTauioB. MeTtayummieckas CBsI3b
U METAJUIMYECKass KPUCTAUINYECKas PEIUETKA. OJIEKTPOXUMHYECKUN PpAf

HAIIPSDKEHU N METAIUIOB

3.2

duznyeckue U XUMHUUYECKHe cBOHCTBA MeTau1oB. OO1IHe criocoObl MOTydeHUS
MeTasuioB. [ToHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aLUTHl UX OT
koppo3uu. Crassbl (cTaib, Yyr'yH, JIOPAIFOMUHUN, OpOH3a) U UX IPUMEHEHHE

B 6BITy H ITPOMBIIIUICHHOCTH

3.3

[lenounbie MeTaybl: nosnoxenue B [lepuoauyeckoil cucTeMe XMMHUYECKH X
anemeHToB JI.11. MeHieneeBa; CTpOEHHE UX aTOMOB; HAXOKAECHUE B IIPUPO/IE.
duzuyeckue U XUMUYECKUEe CBOMCTBA (Ha MpuMepe HaTpust U Kaiusi). OKcuIbl
U THJPOKCUJIbl HATpus W Kanus. lIpuMeHeHue IIeNOYHBIX METAIOB M HX

COEIMHEHN I

3.4

IllenouyHo3eMeNbHBIC  METAUIbl MarHUd W KaJbIMi: IMOJIOKCHHUE B
[lepuonuueckoit cucteMe xumuueckux osiemMeHtoB J[.M. Menneneesa;
CTPOCHHE UX aTOMOB; HaXOXJEHHE B mpupojae. OPu3nueckue U XUMHUYECKUE
CBOMCTBAa MarHus M Kaiblus. BaxkHeilnme coearHEeHUs KaiabIus (OKCH],

THUAPOKCHU, coJin). JKECTKOCTH BOABI U CIIOCOOBI €€ yCTpaHEHU S

3.5

AnromuHui: nonoxenue B [lepuoauueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
.. MenpeneeBa; CTpOCHUE aTOMa; HaXOXKJICHUE B npupose. Prusnyueckue u
XUMHUYECKHE CBOMCTBa amtoMUHUSA. AMQOTEpHbIE CBOWCTBA OKCUJA U

TUAPOKCHIA ATFOMUHUS




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

3.6

XKeneso: nonoxenue B [leprnoguueckoii cucreMe XMMHUECKUX dsemenToB J[. 1.
MeHieneeBa; CTpOGHHME aToMa; HaxoXkaeHue B mnpupoae. dusmueckue u
XMMUYECKHE CBOMCTBa jxene3a. OKcupl, ruapokcusl U conu xenesa(ll) u

xkene3a(lll), ux cocTaB, CBOMCTBA M TTOTyUCHHE

3.7

XUMHYECKUH SKCIIEPUMEHT: 03HAaKOMJIEHHUE ¢ 00pa3liaMi METAJIJIOB U CILIABOB,
X (PU3NYECKMMM CBOICTBaMM; U3y4CHHE DPE3YIbTATOB KOPPO3MH METAJIJIOB
(BO3MOXKHO U CII0JIb30BAHUE BUJICOMATEPHAJIOB), ocoOeHHOCTe!
B3aMMOJICHICTBUSL OKCHJA KajbllMs U HATpus C BOJOH (BO3MOXKHO
HCIOJIb30BaHNE BUIEOMATEPHAIIOB); UCCIIEOBAHNUE CBOMCTB KECTKOW BOBI;
mpolecca TOPeHHs JKele3a B KUCIOpoae (BO3MOXKHO MCIIOJIb30BaHME
BHIEOMATEPUAJIOB); IPU3HAKOB IIPOTEKAHU S KAUECTBEHHBIX PEAKIIMI HA MOHbI
(Marausl, Kaublus, amoMuHUs, uHKa, xeneza(ll) wu sxemesa(lll), memu(ll);
HaOJI0ZICHHUE U OMHMCAHKE NPOLIECCOB OKPALIMBAHUS IIIaMEHU HOHAMHU HATPH,
Kausg W KalbUus  (BO3MOXHO  HCIOJB30BaHHME BHUACOMATEPUATIOB);
uccienoBanne aM(QOTEPHBIX CBOMCTB TMIPOKCHIA aTIOMHUHUS U THAPOKCHIA
LIMHKa; peIlleHnEe KCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHeime MeTaibl

1 UX COCAUHCHU

XuMUS U OKpYXKarolasi cpeaa

4.1

HoBbie Matepuansl 1 TeXHOJIOTHU. BemecTBa U MaTepuaibl B IMTOBCEIHEBHON
JKW3HU YeJIOBeKa. XMMHUS U 37I0pOBbE. be3omacHoe ucmnoyib30BaHuE BEUIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBast moMoIp NMpu XMMHUYECKUX OXKOTax U

OTPABJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TIPaMOTHOCTH.  XUMHUUYECKOE  3arpsi3HEHUE
okpyxaromeit cpenst [1/IK. Ponb xuMuu B pemieHun 3KOJIOTHYECKUX TTPOOIIEM.
[IpupoaHble MCTOYHUKH YIIIEBOJAOPOIOB (yroyib, MPUPOJHBIM Ta3, HEPTh),

IMPOAYKTBI UX nepepa60TI<H, HX POJIb B 6I:ITy U ITPOMBIINUICHHOCTHU

4.3

XUMHYECKAH SKCTIEPUMEHT: U3ydeHre 00pa3IioB MaTEepHUaIoB (CTEKIIO, CTIIaBbI

MCTAJIJIOB, ITOJIMMCPHBIC MaTCpI/IaJ'IBI)
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IMPOBEPSIEMBIE HA OI'D ITO XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJLHOMN
MPOTPAMMBI OCHOBHOT O OBIIIEI'O OBPA3OBAHMUS

Kon
NMpoBePsieMOro
TpeOOBaHuUsI

IIpoBepsiemble TPpeGOBaHMS K MPeIMeTHBIM pe3yJibTaTaM
0a30BOr0 YPOBHsI 0CBOCHHSI OCHOBHOIi 00pa3oBaTe IbHOI
NPOorpaMMbl OCHOBHOI0 001ero oopasosanusi Ha ocHoBe PI'OC

1

[Ipencrasiienue:

11

O I03HAaBAEMOCTH SBJIIEHUNW HPUPOJbI, MOHUMaHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHYECKOM HayKd Kak O0OJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOLIEH KylnbTypbl U MHPAKTUUYECKOH
NIeATEIbHOCT YeJlOBEeKa B YCIOBHUSAX COBPEMEHHOIO OOIIECTBa;

IMOHUMAHUEC MCCTAa XUMHH CPCU NPYIHUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOAaxX IIO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOHAX HUCCICAOBAaHUSA BCIICCTB W HU3YUCHUA
XHUMHYCCKHUX peaKuHﬁ; YMCHUE HCIOJIB30BAaTh MOJACINU  JJIid

OOBICHEHUS CTPOCHHA aTOMOB 1 MOJICKYII

1.3

0 cdepax mpodecCHOHATBHOMN JIEATENIbHOCTH, CBS3aHHBIX C XUMHUEH
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JOCTHIKCHHSIX
XUMHUYECKOH HayKd, YTO MO3BOJIUT OOYYaIOIMMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoeid Oymymeidt  mpodeccroHanbHON
JEITEIbHOCTH M CHeNIaTh  OCO3HAHHBIM BBIOOp XHMHH  Kak
IpoQUIBLHOTO MpeaMeTa IMPH IEpPexoJe Ha YPOBEHb CPEIHEro

o01ero oopazoBaHuUs

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMMYECKUX 3HAHHUH W YMECHUE IMPUMCHATH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpas BKIHOYACT:

2.1

BOXHCHIIME XUMHUYECKHE TOHSATHS: XAMHUYECKUH SJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OHOPOAHAT U
HEOJHOPOJHAsI CMECh, OTHOCHTEIIbHBIC aTOMHAas M MOJICKYJISIpHAsS
MacChl, KOJMYECTBO BEINECTBA, MOJIb, MOJIIPHAS Macca, MOJISPHBIA
00BEM, OKCHJ, KUCIOTa, OCHOBAaHUE, COJIb (CPEAHsIST), XUMUUYECKAS
peaxmusi, peakiuyd COCIUHCHWS, PEAKIHH PA3TI0KEHUS, PEaAKIHN
3aMEIICHHS, PEeaKIMu OOMEeHa, TeTIOBOW d(PhEeKT peakiuu, SK30- H
SHJOTEPMHYECKUE PEAKIINHU, PACTBOP, MACCOBAsl OIS XMMHYECKOTO

QJICMCHTA B COCAMHCHHNH, MaccoBasd [O0JII W HNPOUCHTHaA




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

KOHLIEHTPALIMsI BEILECTBA B PACTBOPE, AP0 aTOMa, 3JIEKTPOHHBIH CII0H
aToma, aTOMHas OpOUTalb, PaJUyC aTOMa, BAaJCHTHOCTb, CTEIEHb
OKHCIIEHU S, XUMUYECKasl CBS3b, dJIEKTPOOTPUIIATENIbHOCTb, OJISIpHAsT
U HeMoJsipHasi KOBAJIEHTHAs CBsI3b, MOHHAs CBS3b, METAJIMYECKas
CBSI3b, KPUCTAJUIMYECKAs pELIETKA (ATOMHAsl, HOHHAsI, METAININUECKas,
MOJIEKYJIIpHAsi), MOH, KATUOH, aHUOH, 3JIEKTPOJIUT U HEAJIEKTPOJIUT,
NEKTPOJIUTUYECKAasT AUCCOLMALUSA, PEAKIUM HOHHOIO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIPHBIE ~ pPEAKlMU, OKUCIUTEIb U
BOCCTAHOBUTENb, OKHUCIEHUE M BOCCTAHOBJIEHUE, 3JIEKTPOJINU3,
XMMHYECKOE paBHOBECHE, 0OpaTUMble M HeoOpaTUMble peaxiivy,
CKOPOCTh XMMHYECKOH peakuuu, katamuzatop, [IJIK, xopposus

MCTAJIOB, CIIJIaBbl

2.2

OCHOBOIMOJIATaloIMe 3aKOHbl XMMHH: 3aKOH COXPAHEHHUSI MAaccChl,
nepuoanyeckuii 3akoH .M. MeHnneneeBa, 3akOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUM  XUMHMHU:  aTOMHO-MOJIEKYJIISIpHAas  TEOpHUs,  TEOpHUs

3JIEKTPOJIMTUYECKOW TUCCOLUAIAN

Brnagenue ocHOBaMu XUMHYECKOMH TPaMOTHOCTH, BKJIFOYAIOIICH :

3.1

YMEHHE TPaBWIBHO HCIOJh30BATh HM3yYEHHBIC BEIIECTBA U
MaTtepuansl (B TOM YHCIE MHUHEpAIbHBIE YIOOpEHUS, METaIIbl U
CIUTaBbI, TPOAYKTHI  IEPEpadOTKA  TPHUPOIAHBIX HCTOYHUKOB
yIIIEBOJOPOAOB (YIIIsl, IPUPOAHOTO ra3a, HeTH) B OBITY, CEITHCKOM
XO35MCTBE, HA MPOU3BOJCTBE M TOHUMAHUE 3HAYEHUS >KHUPOB,
O€lKOB,  YIVICBOJOB  JJIsI ~ OpraHM3Ma  4YelIOBEKa;  yYMEHHE
MPOTHO3UPOBAThH BIIMSIHUE BEIIECTB M XMMHYECKHX IPOIIECCOB HA

OpraHM3M YEJIOBEKA U OKPYKAIOUIYI0 IPUPOIHYIO CpelLy

3.2

yMEHUE MHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUSIMU JPYIUX

y4eOHBIX TTPEIMETOB

3.3

HaJIM4KE OTbITa padOThI C PA3TUYHBIMU UCTOYHUKAMHU UHQopMalim
0 XUMUHU (HaydyHas U HaydHO-NONYJIApHas JUTeparypa, CIOBapH,

CIIPaBOYHUKU, UHTEPHET-PECYPCHI)

3.4

YMCHHUEC OOBEKTUBHO OLICHUBATb I/IHq)OpMaI_[I/IIO O BFCIICCTBAX, HX
IpCBPAICHUAX U IIPAaKTHYCCKOM NpUMCHCHUU U YMCHUC

HCIOJIL30BaTh €€ s pEeUICHU A y‘le6HO-H03HaBaTeJII)HI)IX 3aJa4
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Brnanenne ocHoBaMu IOHATUHHOIO ammapara U CHMBOJIMYECKOIO
S3bIKa XUMHUU JIJIsI COCTaBJICHUS (JOPMYST HEOPraHWYECKUX BEIIECTB,
YPaBHEHUW XMMHMYECKMX  pEaKkuui; OCHOBAMHM XUMHUUYECKOU

HoMeHKIaTypsl (IUPAC u TpuBHanbHON)

YMmeHue oObACHATh CBS3b MOJIOKEHUs deMeHTa B [lepuoanueckoit
CUCTEME C YMCIIOBBIMU XapaKT€PUCTHUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX 3JEMEHTOB (COCTaB M 3apsy] sapa, oOlee 4YHCIo
JJIEKTPOHOB), PACHPENEIEHUEM 3JIEKTPOHOB I10 3HEPIeTHYECKUM

YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOI0B, KATHS U KaJIbIIUs

[IpencraBiieHne 0  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (pauyc aToMa, 3JIeKTPOOTPUIIATENIbHOCTD),
IPOCTBIX M CIIOXKHBIX BEIIECTB OT IIOJOKEHUSI JJIEMEHTOB B
[lepuonuueckoit cucreme (B MalbIX TMEpPUOJIAX U TJIABHBIX

MOATPYIIAX) ¥ AJIEKTPOHHOIO CTPOEHHUS aTOMa

YMeHue KiacCu(pUIIUpOBaTh:

7.1

XUMHYCCKHUEC 3JICMCHTbBI

7.2

HCOPraHNMYCCKNEC BCUICCTBA

7.3

XUMHUYCCKHUEC pCaKIINU

YMeHue onpenerrs:

8.1

BAJICHTHOCTDb U CTCIICHDL OKHUCJICHUA XUMHUYCCKUX 3JICMCHTOB, 3apA/

HOHa

8.2

BH]T XUMHUYECKOH CBS3H W THII KpHCTﬂJ’IJ’IH‘IGCKOﬁ CTPYKTYPbBI B

COCANHCHUAX

8.3

XapakTep Cpelbl B BOJAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUIA)

8.4

OKHCJIIUTEIb U BOCCTAHOBUTCIIb

YMeHue xapakrepu30BaTh (M3MUECKUE U XMMUYECKUE CBOMCTBA!

9.1

MPOCTBIX BEIIECTB (KUCIOPOJA, O30H, BOJOPOJI, TpaduT, anmas,
KpeMHHU, a3oT, ¢ocdop, cepa, XIop, HATPHUH, KW, MarHWUH,

KaJIbI[UH, ATFOMUHHUM, KEJIe30)

9.2

CJIOKHBIX BEIIECTB, B TOM 4YHCJE MX BOJHBIX PacTBOPOB (BOIa,
aMMHaK, XJIOPOBOJIOPOJ, CEPOBOJOPOJ, OKCHUIBI M THUIPOKCHIBI

metaiioB I-lIA rpynn, amomunus, meau (l), nunka, sxenesa (Il u

I11), oxcuap! yrnepona (Il u IV), xpemuus (1V), azora u pocopa (111
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u V), cepot (IV u VI), cepHucras, cepHas, a30THUCTas, a30THasd,
tdocdopHasi, yroiapHas, KpEMHUEBAsI KUCIOTA U UX COJIN)
IPOTHO3UPOBATh M  XapakTepH30BaTh CBONCTBA BEIIECTB B
93 3aBUCUMOCTH OT UX COCTaBa M CTPOCHHS, IPUMECHEHUE BEIIECTB B
' 3aBUCUMOCTH OT WX CBOHCTB, BO3MOXXHOCTh ITPOTCKAHHUS
XUMHYECKUX MPEBPAILLCHUN B Pa3IMYHbIX YCIOBUSX
10 YMeHUE COCTaBIISATh MOJIEKYJIIPHBIC M MOHHBIC YPAaBHCHUSI PCAKIIHIA,
B TOM YHCIIE:
10.1 peaxuuii HOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAaHOBUTEIBHBIX PEAKII NI
10.3 WUTIOCTPUPYIOIIMX XAMHUYECKHE CBOMCTBA M3Y4YEHHBIX KIacCOB
' (Tpynir) HEOpraHMYECKUX BELIECTB
10.4 MOATBEPKAAIONMX TeHETUUECKYI0 B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BHIYUCTATD (IPOBOIUTH PACUETHI):
111 OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIDHYIO MAacChl BEIIECTB,
. MacCOBYIO JIOJIF0O XMMUYECKOTO AJIEMEHTAa B COeAMHEHU U
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIECTBA U €r0 Maccy, 00beM ra3oB
114 0 ypaBHEHUSM XUMHYECKUX PEAKIHN U HAXOTUTh KOJIUYECTBO
' BEIECTBA, 00BbEM U MacCy PEareHTOB MJIM MPOAYKTOB pEaKIuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4yHOrO TO3HaHUs (HalOnroleHue,
191 U3MEpEeHHE, SKCIIEPUMEHT, MOJIETMPOBaHUE) TPU N3yYEHH U BEIIECTB
' U XMMHUUYECKUX SBJICHUN; yMeHUEe c(hopMylIupoBaTh IMpolieMy M
MPEIIOKUT TTYTH €€ PEeICHHS
122 0e3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMHU, XUMHUUYECKOU
' MOCYZION | JTA0OPAaTOPHBIM 000PYIOBAaHUEM
MpaBUiIaMu 0e30macHoro oOpartneHust c BEILCCTBAMH,
HCIIOJIb3YeMBIMHU B ITOBCEIHEBHOH KU3HH, TPABHIIAMH TTOBEICHUS B
193 Hensx cOepekeHus 30pOBbS U OKPYXKAIOLIEH MPUPOTHON Cpelbl;
' MOHMMaHHE Bpena (OMMacHOCTH ) BO3/ICHCTBHS Ha )KUBbBIE OPraHU3MBbI
OTpeIeNEHHBIX BEIIECTB, Croco0oB YMEHBITICHUST u
IPEeIOTBPAILCHUS UX BPEIHOTO BO3/IEHCTBUS
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13

Hannuwne MPAaKTHUYCCKHUX HABBIKOB IIJIAHUPOBAHUA U OCYHICCTBIICHU S

CICAYIOIUX XUMHUYCCKHUX SKCIICPUMCHTOB:

13.1

H3YUCHHC u OIMMCaHUuC (bI/ISI/I‘IeCKI/IX CBOMCTB BCHICCTB,
O3HAaKOMJICHHEC C (I)I/I3I/I‘-IeCKI/IMI/I U XUMHYCCKUMU ABJICHUSAMU, OIIBITHI,

WJUTIOCTPUPYIOIIME MPU3HAKUA MPOTEKAHUSI XHMUUECKUX PEaKIUi

13.2

U3ydeHHE CIIOCO00B pa3aeeHus cMeceit

13.3

INOJIYICHHEC KHCJIOpPpOda U HU3YYCHHUC Cro CBOﬁCTB; IMOJIYUCHHUC
BOJOpOAAa U U3YUCHHUC CTO CBOfICTB; IMOJYYCHHC YITICKHMCJIOIO Ira3a u
HU3Yy4CHHUC C€TO CBOI\/'ICTB; IMOJIY4YCHHUEC aMMHakKa MW HM3YUYCHHEC C€ro

CBOMCTB

134

IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0OJIEH

paCTBOpéHHOFO BCIICCTBaA

13.5

NpUMEHEHUE  WHAUKATOpOB  (JaKmyca, METHJIOpaH)XXa U
(denondranenna) s OMpeneNeHns] XapakTepa cpelibl B pacTBOpax

KUACJOT U LIeJI0Yei

13.6

VCCIIEIOBAHUE W OIIMCAaHHUE CBOMCTB HEOPraHMYECKUX BELICCTB
Pa3NMYHBIX KIACCOB; U3y4EHUE B3aUMO/ICH CTBH I KM CIIOT C METAJLIAMH,
OKCHJIaMH  METaJJIOB, pacTBOPUMBIMU M  HEPacTBOPUMBIMU
OCHOBAHWsAMH, COJISIMHM; IIOJIydeHHME HEPACTBOPUMBIX OCHOBAHWI,
BBITECHEHHE OJHOTO MeTajjla JpYTMM U3 pacTBopa COJIM;
UcclieloBaHuEe aM(pOTEPHBIX CBONCTB THUIAPOKCHUIOB ATIOMHHHSA U

IITHKA

13.7

PCHICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TCMaM: «OCHOBHEIC KIIACCHI
HCOPraHM4CCKUX CO@HHHGHHﬁ)); ((9J'ICKTpOHI/ITI/I‘IeCKa$I
AU CCOLMaI s, «BaxxHelme HeMETalIbl U HX COCANHCHU I,

«Baxkgelme MeTayuIbl 1 UX COEIUHEHU D

13.8

XAMUYECKHE  DKCIEPUMEHTHI,  HJUTIOCTPUPYIOIME  MPU3HAKA
MPOTEKAHUS PeaKIMii HOHHOTO 0OMEHa; KaUeCTBEHHBIC PEaKI[MU Ha
MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX MOHBI: XJIOPHUI-, OPOMU/I-,
uomua-, cyabdar-, docdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
TUJIPOKCUI-UOHBI, KATHOHBI aMMOHHUSI, MAaTHU S, KAJIBLIH S, ATFOMUHUS,

xkenesa (2+) u xenesza (3+), meau (2+), HUHKA

14

YmMmenue:
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IMpCACTaBJIATL PE3YJIbTATBI JSKCIICPUMCHTA B (1)opMe BBIBOJOB,

14.1 JI0Ka3aTeNnbCTB, TPaUKOB M TAaOMUL M BBIABIATH SMIUPHYECKHE
3aKOHOMEPHOCTH
YCTaHaBIMBATh  CBS3M  MEXAY  pealbHO  HaOMI01aeMbIMU
14.2 XAMUYECKIMH SIBJICHUSMH W TIPOIECCAMH, TPOMCXOISAINIMMHA B

Makpo- U MUKPOMHUPE, OOBACHATh TPUUMHBI MHOTOOOpa3usl BELIECTB
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INEPEYEHDb OJIEMEHTOB COAEP/KAHUSA, IIPOBEPSAEMbBIX HA
OCHOBHOMT OCYJAPCTBEHHOM OK3AMEHE 110 XUMNHU

Kon

IIpoBepsieMblii 3J1eMEHT CO/1e PAKAHUS

1

HepBOHa‘{aHBHBIC XUMHUYCCKUEC ITOHATUA

11

Yuctele BemecTBa 1 cMecu. CiocoObI pa3ieiieHus cMecei

1.2

ATOMBI M MOJEKYJIbl. XHUMHYECKue 3yieMeHThl. CHMBOJIBI XMMHUYECKH X

JJICMCHTOB. HpOCTBIC " CJIOXKHBIC BCUICCTBA.

1.3

Xumuueckas Qopmyna. BalleHTHOCTb aTOMOB XMMHUUYECKHX 3JIEMEHTOB.

CreneHb OKHUCIIEHUA

14

3aKkoH IIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTEIBbHAsS aTOMHAas Macca.
OTHOCHTENIbHAS MOJICKYJIsIpHas Macca. MaccoBas J0JIA XUMHYECCKOI'0 3JIEMEHTA

B COCAMHCHN U

1.5

KomuuectBo BemectBa. Mosb. Monsipras macca. MoJsipHbIii 00BEM Tra30B.

BzaumMocBsI3b KOJIMYCCTBA, MACChI U YHUCJIa CTPYKTYPHBIX CAWMHUI] BCUICCTBA

1.6

dusnyeckrue U XMMHUYECKHE SBICHHUS. XHMMHUECKAs peaKuusg nu eé IIPpU3HAKH.

3aKoH COXpAaHCHHA MACChl BCIICCTB. XUMHYECKHE YpaBHCHH A

HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘IGCKaH CHUCTCMAa XMMHYCCKUX OJJICMCHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepnonnueckuii 3akoH. I[lepuomuyeckas cHCTeMa XUMHUYECKHX JIJIEMEHTOB
JA.N. Menneneesa. Ilepuoast u rpynmnel. GU3NYECKUNA CMBICT IOPSAIKOBOIO

HOMEpa, HOMEPOB IEPHOJIA U TPYIIIBI JIEMEHTA

2.2

Crtpoenne aromoB. CocTtaB aroMHbIX anep. M3oronel. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04EK aToOMOB TMepBbIX 20 XUMHUYECKMX 3JIEMEHTOB

Ilepuonuueckoit cucremsl .. MenpaeneeBa

2.3

BaKOHOMepHOCTI/I B M3MEHEHHUH CBONCTB XMMHUUECKUX 3JIEMEHTOB IMEPBBIX Tpex
MNCPpHUOA0B, KaJIUd, KaJIbIHA (pazu/lyca dTOMOB, JJICKTPOOTPHUIATCIIbHOCTH,
MCTAINIMYECKUX HW HEMCTANINYCCKUX CBOI>'ICTB) n #ux COC,[[I/IHCHI/Iﬁ B
COOTBETCTBHUHU C IIOJOXKCHHUCM DJJICMCHTOB B HepnonnquKoﬁ CUCTEME H

CTPOCHHUEM UX aTOMOB

CtpoeHue BelecTBa

3.1

Xumuueckas CBs3b. KoBaneHTHas (MOJsApHAsT U HEMOJSAPHAs) CBSI3b.
DJIEKTPOOTPULIATENILHOCTh ~ XMMHUYECKUX  JJIEMEHTOB. VoOHHas  CBsI3b.

MeTtamnueckas CBSI3b
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3.2

Tumnbl KpUCTAJUIMUECKUX PEIETOK (aTOMHas, HWOHHAs, MeTajulhyeckKas),
3aBUCHUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKOW PEIUETKM WU BUJA

XAMHUYECKOU CBA3U

Baxnelinme mnpencraBuTeNM HEOPraHWMYECKUMX BelecTB. Hemeramnel m ux

COCAMHCHMUA. MeTamisl 1 ux COCIUHCHUA

4.1

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX COEIWHEHUN: OKCHIOB
(coneoOpasyromme: OCHOBHBIE, KUCJIOTHBIE, amQoTepHBbIe) u
HecoJieo0pas3yloMe; OCHOBAHMW (IIENOYM M HEPaCTBOPHMBIC OCHOBAHUS);
KUCIOT (KMCIOpOJACOAEpKale U OeCKUCIOPOIHbIE, OIHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

4.2

®dusnyeckue U XUMHUYECKHE CBOMCTBA NOpOCThIX BCHICCTB-HEMCTAIJIOB:

BOJIOPOJIa, XJI0pa, KUCIOPOa, Cephl, a30Ta, Gocdopa, yriepona, KpeMHUS

4.3

dusnyeckue U XMMHYECKAE CBOMCTBA MIPOCThIX BCHICCTB-MCTAJUIOB: JIMTHUA,
HaTpusd, Kajlud, Marous U KaJblOUsd, AJIIOMUHUA, KCIIC3A. 3H€KI‘pOXPIMH‘-IGCKHfI

PAI HANIPSLKEHU I METaJIIOB

4.4

Du3nYecKre U XMMHYECCKAEC CBOMCTBA BOJOPOAHBIX COGI[I/IHGHI/If/'I HEMCTAJJIOB:

XJIOPOBOJIOPOJIA, CEPOBOIOPO/IA, AMMH aKa

4.5

dusnueckne ¥ XUMUYECKHE CBOMCTBA OKCUAOB HemeTauioB: cepwl (1V, VI),

asora(ll, 1V, V), dochopa(lll, V), yrmepoma(ll, 1V), kpemuus(1V). Tlonyuenne
OKCHJIOB HEMETAJIIIOB

4.6

Xumudeckue cBoiicTBa okcu10B: MeTaiioB |IA-IIA rpynm, nunaka, meau(ll) u

xenesza(ll, 1). Tlony4ueHne OkCHIOB METAILIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAaHUM U aM(OTEPHBIX TUIPOKCUIOB (Ha MpUMepe
TUJIPOKCUJIOB ANIOMHUHUS, JKene3a, MuHKa). [lomydeHue ocHOBaHMH U

aM(pOTEPHBIX TUIPOKCUIOB

4.8

O0ume XuMHYeCKHe CBOMCTBA KUCIIOT: XJIOPOBOAOPOAHOI, CEpOBOIOPOIHOM,
CEpHHCTOM, CepHOM, a30THOH, (ochopHOH, KpeMHUEBOHU, yronbHOU. Ocobbie
XUMHUUYECKHE CBONCTBA KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

HOJ'Iy‘ICHI/Ie KHCJIOT

4.9

OOnme xuMHUUecKue CBOMCTBA cpenHuX cojieit. [lomyuenne coneit

4.10

[Monyyenue, coOupaHHe, paclo3HaBaHWE BOJOPOJA, KHCIOpPOJa, aMMHAaKa,

VITIEKUCIIOTO Ta3a B JIAOOpaTOPHHU
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[TonydyeHne amMmmuaka, CEpHON M a30THOM KUCJIOT B MpoMbllieHHOCTH. O01me

CIIOCOOBI IMOJIYYCHH A MCTAJ1JIOB
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5

XUMUYECKUE PEaKInuu

5.1

Knaccuduranus XuMUYecKuX peakiuuii o pa3IMdHbIM MPU3HAKAM: 10 YUCITY U
COCTaBy YJYacTBYIOIMX B PEAKUHMM BEIIECTB, MO TEIJIOBOMY J(QeKTy, IO

W3MEHEHHIO CTCIICHEH OKMCICHUS XUMHYECKUX DJIEMEHTOB

5.2

TerutoBoit >(deKT XUMHUYECKOH peakiuu, TEPMOXUMHYCCKHE YpPaBHEHUSL.

OK30- U OHAOTCPMHUYCCKUEC PCAKITUHU. TepMOXI/IMI/I‘leCKI/Ie YpaBHCHUA

5.3

OKHCIINTEIFHOBOCCTAHOBUTEIIHLHBIC pC€aKkuuun. OKHCIIHTENN ¥ BOCCTAHOBHUTEIIH.
Hpoueccm OKHCJICHUA n BOCCTAaHOBJICHU . QHCKTpOHHBII\/’I OamaHc

OKHCIINTEIIFHOBOCCTaHOBUTEIIHH O pcakuuu

5.4

TeOpI/IH SHCKTpOHHTquCKOﬁ AUCCOMMau. KaTI/IOHBI, AHHUOHBI. 9J'IeI(TpOJ'II/ITbI

1 HEe3JIeKTPOoJauThl. CUIbHBIE U c1alble J1eKTponuThl. CTerneHb AUCCOuauu

5.5

Peakiiuu moHHOrO obMeHa. YcinoBus IMPpOTCKaHUA peaKuHﬁ HMOHHOI'O O6MCH3.,

IIOJTHBIE U COKPALLIEHHBIE HOHHBIC YPABHEHU I PEaKIU I

XuMus U OKpyXKarou@s cpeaa

6.1

BemecrBa u marepuaibl B INOBCEJHEBHOW JKM3HM 4elioBeKa. besomacHoe
WCIIOJIb30BAHHE BEIIECTB M XMMHUUYECKHX peakiuil B 1aboparopuu U OBITY.

HepBasI IMOMOIIb IMPpHU XUMHUYCCKHUX 0OXKOIraX M OTPaBJICHUAX

6.2

XUMHUYECKOE 3arps3HEHHUE OKpYXKaroled cpeabl (KUCIOTHBIE — JI0XKIIH,
3arpsi3HEHUE TOYBBI, BO3AyXa W BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAICHUS
[lpenenpHas pomyctumas koHmeHTparus BemectB (IIJIK). Poms xumum B
pEIIeHUH DJKOJIOTMYECKUX TMpobiaeM. YcujeHue MNapHUKOBOro s¢dekTa,

pa3pylieHre 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3oTa, Gocdopa, yrepona, KpeMHUS U UX COSAUHEHUH B
ObITYy, MEIUIIMHE, NPOMBILUIEHHOCTH U CEJIbCKOM Xo3siicTBe. IlpuMeHeHue
METAJUVIOB M CIJIaBOB (CTallb, YyI'yH, IIOPAIIOMHHUNA, OpoH3a) B OBITY U
IPOMBILUIEHHOCTH UX coeuHeHU. [IoHsATHE 0 KOpPO3KH METAIIIIOB, OCHOBHBIE

CIIOCOOBI 3allMTBI UX OT KOPPO3HUH

6.4

[IpuponHble MCTOUYHUKH YITIEBOJIOPOAOB (Yroib, HPUPOAHBINA Ta3, HeQTh),

MPOIYKTHI MX MepepadoTKu (OEH3MH ), X PO B OBITY M MPOMBIIITICHHOCTH

6.5

[lepBoHaYalIbHBIE MTOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COCIUHEHHSX
yriepojia (MeTaH, 3TaH, 3TUJICH, alleTHIIEH, TaHOJL, TTIMLIEPHH, YKCYCHAs KU CIIOTA).
[lonsiTre 0 OMOIOTUYECKN BaYKHBIX BEIIECTBAX: JKUPAX, OCIIKAX, YITIEBOJIAX — U UX

POJIK B )KMU3HU YCTIOBCKA
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7 Pacuérnr:
7.1 1o GopMysiaM XUMHUUYECKHX COETUHEHUM
7.2 Macchl (MacCcoOBOM) 10U PACTBOPEHHOTO BEIIECTBA B pacTBOPE
7.3 110 XUMUYECKUM YpaBHEHUSM
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YYEBHO-METO/UYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JUIAA YYEHUKA

METOIAUYECKHUE MATEPHUAJIBI JIUVIA YUUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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